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that  the  uses  of  microcomputers  have  not  kept  pace  with  their  proliferation 
Hence,  the  elective  course  proposed  in  this  paper,  Computer-Aided  Decision  Making, 
serves  as  a  step  toward  greater  computer  awareness  and  literacy  among  middle- 
level  officers  Arming  such  officers  with  this  knowledge  should  impact  operational 
units  in  the  future  since  many  of  these  officers  will  be  the  commanders  and 
policymakers  of  the  military  for  years  to  come. 
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emphasis  will  be  on  the  role  microcomputers  can  play  in  assisting  a  decision 
maker  The  computer  is  not  intended  to  replace  common  sense,  intuition,  or 
experience,  but  to  enhance  these  elements  of  decision  making 
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Chapter  One 


INSTRUCTIONAL  SYSTEMS  DEVELOPMENT 


IMTE0DUCT1QM 

That  the  world  we  live  in  has  tightly  embraced  computer  technology  ts  as 
obvious  as  the  air  we  breathe  Everywhere  one  looks,  the  omnipresence  of  the 
computer  can  be  seen  The  range  of  the  computer's  Influence  runs  from  LCD 
watches  to  the  control  of  traffic  signals  to  the  electronic  tentacles  of  the  largest 
multinational  corporation 

Perhaps  even  more  dramatic  has  been  the  spectacular  growth  in  the  use  of 
microcomputers  in  recent  computer  history.  Through  1985,  more  than  16  million 
desktop  computers  were  sold  by  the  top  ten  manufacturers.  (4  119)  In  1986,  the 
top  ten  computer  firms  sold  an  additional  three  million.  (5  200)  Similarly,  the  Air 
Force,  long  a  leader  in  adopting  technology,  has  hardly  lagged  in  the  explosion  of 
microcomputer  use  For  example,  the  Zenith  Electronics  Corporation  sold  the  Air 
Force  more  than  1400  million  worth  of  stand-alone  microcomputers  between  1982 
and  !98t>  (2?  2)  The  Air  Force  Small  Computer  Center  at  Gunter  AFS,  Alabama, 
predicts  that  150.000  more  microcomputers,  with  integrated  software,  will  be 
added  t:  the  Air  Ferre  inventory  over  the  five-year  span,  1987-1991  (22  1)  The 
same  office  recently  announced  that  the  Air  Force  is  planning  to  award  a  contract 
for  the  Desktop  IIP  computer,  a  follow-on  system  for  the  current  Zenith  Z-248 
microcomputer  (1  1) 

in  light  of  the  proliferation  of  microcomputers  throughout  the  Air  Force,  the 
Air  Command  and  Staff  College  Education  Technology  Division  (ACSC/EDT)  perceives 
a  problem  ACSC/EDT  believes  that  mid-level  and  senior  military  leaders  are  not 
exploiting  the  capabilities  of  powerful  microcomputers  which  are  literally  at  their 
own  and  their  subordinates'  fingertips  The  mam  causes  are  that  training, 
softwa  and  ideas  for  use  have  lagged  behind  the  recent  massive  influx  of 
desktop  -omputers  to  nearly  every  office  and  workplace  Eventually  Air  Porce 
personnel  will  be  utilising  their  microcomputers  more  efficiently  and  for  more  and 
more  purposes  In  the  meantime,  ACSC/EDT  perceives  a  need  to  help  A  CSC 
5’udents,  all  mid-level  leaders,  improve  their  computer  literacy  and  efficiency  by 
using  the  computer  as  an  aid  in  decision  making,  i  e  ,  not  to  make  the  decision, 
but  to  assist  the  user  in  making  a  decision  The  plan  ts  to  take  the  student  beyond 
the  level  of  ’he  simpler  uses  they  may  be  accustomed  to  and  introduce  them  to 
computer -aided  decision  making  via  an  ACSC  elective 


as  indicated  above,  that  it  is  verv  difficult  to  sift  through  the  information,  analyze 
it,  and  arrive  at  a  best  solution  Hence,  the  assistance  of  a  computer,  and  the 
knowledge  to  use  one,  is  quite  helpful 

Second,  a  study  of  ACSC  students  found  that  most  of  them  are  comfortable 
with  the  word  processing  capabilities  of  a  computer  but  do  not  take  advantage  of 
the  more  powerful  capabilities  of  modern  desktop  computers  A  survey  of  394 
ACSC  students  conducted  by  Major  Thomas  James,  ACSC  Class  AY87,  discovered 
several  things  Pirst,  76  percent  of  the  students  owned  personal  computers,  and  97 
percent  of  them  used  the  machines  primarily  for  word  processing.  The  use  of 
graphics  and  spreadsheets  followed  at  38  and  33  percent,  respectively  Second, 
over  90  percent  of  the  students  reported  that  they  managed  or  supervised 
personnel  who  used  microcomputers  Third,  85  percent  of  the  officers  actually 
used  desktop  computers  on  the  job  as  follows  89  percent  of  these  officers 
performed  word  processing,  48  percent  of  them  did  database  management,  31 
percent  utilized  graphics  applications,  30  percent  used  spreadsheets,  and  24  percent 
employed  an  office-specific  application  (27  14)  James*  findings  are  reflected  in  the 
business  world  where  “  word  processing  is  the  Number  1  applies* ton  of  personal 
computers  among  Fortune  1000  firms  with  91  percent  of  microcomputers  being  put 
to  such  use  *  (2  73)  Secondary  uses  are  spreadsheets  and  data  bases.  (2:74) 

What  this  means  is  that  most  ACSC  students  have  only  begun  to  scratch  the 
surface  of  the  latent  power  of  the  computer  because  the  computer  can  obviously  be 
used  to  do  many  other  things  besides  word  processing  For  example,  another  of 
the  remarkable  features  of  a  stand-alone  computer  is  the  potential  for  "what  if 
questions  Newman  Walker,  a  successful  school  superintendent  for  28  years, 
spoke  of  a  computer's  power  when  he  said,  "It  is  also  useful  to  anticipate  or 
predict  changes  in  the  data  Pondering  ‘what  if’  situations  enabled  me  to  answer 
mantle. pated  questions  "  (8  470)  Further,  one  can  infer  that  the  following 
quote  from  Personal  Computine  magazine  would  make  sense  to  some  of  the  above 
ACSC  students  Although  no  one's  decision  will  be  based  on  a  chart  alone,  a  graph 
ran  certamiy  aid  you  in  explaining  complex  relationships  and  provide  an  effective 
r>a«e  tr^m  which  to  argue  And  today's  personal  computer  programs  provide  a 
fast.  inexpensive  wav  to  create  those  charts  *  (b  97)  Concluding,  what  this  points 
’ :  i?  tha*  while  many  ACSC  students  are  computer  literate,  their  comfort  zone  lies 
,n  'he  weri  prxe?sing  genre  rather  than  in  the  more  powerful  capabilities 
Jesk*:p  computers  Jffer 

A  *:.:r  i  ’.ason  for  *h.s  course  >s  the  cut  rent  ACSC  philosophy  Three  of  the 
t:h->o!  s»a»ed  aims  ire  *to  provide  an  environment  for  personal  and  professional 
erowtr,.  ?c  enhance  knowledge  and  understanding  ol  the  Air  Force's  mission  and 
•apatu/ies.  [and]  *r.  enhance  professional  skills  required  to  command,  manage  and 

a»T?«pace  fcr:<v  (f  j)  The  teaching  of  computer  skills  meet?  all  three 
i >ais  'ieariv,  improving  an  officer  s  decision  making  skills  enhances  personal  and 
fr  -ite*  er-^wth  This  obviously  carries  over  into  enhancement  of  command 

abili’-.es  ."-.nee  computers  are  so  widespread  in  the  Air  Force,  and  as  James  has 
shew;,.  ■  many  ACCC  ofluers  have  managed  pet  sonnel  who  use  computers,  any 
mpr  -vmcr.t  ir,  ccrr.puter  r.r.ow’.elge  and  understanding  serves  the  Air  Force  well 


Finally,  ACSC  already  conducts  two  computer  elective  courses  The  course  being 
discussed  here  is  a  natural  follow-on  since  it  can  build  on  the  students'  Knowledge 
foundation  by  taking  further  steps  into  the  computer  experience.  (18:21A-B) 

Fourth,  other  defense  agencies  conduct  courses  in  DSS  Obviously  they  have 
seen  a  need  for  this  education  and  training  for  military  officers  and  defense 
officials  National  Defense  University  (NDU)  offers  four  elective  courses  addressing 
computer-assisted  decision  making  (23:105-107)  Also,  the  Defense  Systems 
Management  College  (DSMC)  has  developed  "...  management  modules  which  can  be 
used  as  decision  aids  in  the  classroom  at  the  College  and  can  be  deployed  in 
program  management  offices  throughout  the  services."  (16:17)  Supporting  these 
needs  is  a  survey  conducted  at  NDU  for  218  students  at  the  National  War  College, 
Industrial  College  of  the  Armed  Forces,  and  International  Fellows  attending  NDU. 
It  revealed  that  more  than  74  percent  of  these  senior  officers  and  defense  officials 
feel  that  computer  knowledge  is  important  to  managers.  They  (54  percent) 
further  indicate  that  computer  training  should  be  included  in  the  core  curriculum 
of  NDU  courses  (24  3)  DSMC  portrays  the  problem  thusly: 

Although  management  information  systems  can  provide  the  program 
manager  with  some  of  the  information  needed  in  the  decision-making 
process,  such  systems  predominately  supply  only  historical  data  and 
current  project  status,  usually  with  abundance — and  many  times  an 
overabundance- -of  unprocessed  information.  A  need  exists,  therefore,  to 
enhance  the  program  manager's  decision-making  process  by  examining 
future  courses  of  action,  assisting  the  "What  if...?"  and  "Should  I...?" 
questions,  and  distilling  the  available  data  into  meaningful  alternatives. 

(25  1-2) 

In  a  related  statement,  Major  General  Clifton  D  Wright,  Jr. ,  former  Director 
of  Engineering  and  Services,  HQ  USAF/LEE,  opined,  "It  is  likely  that  significant 
organizational  changes  will  result  from  the  use  of  DSS  as  well  as  from  building 
them  Individual  managers  and  decision  makers  who  are  able  to  use  DSS 
effectively  are  likely  to  show  better  job  performance  than  those  who  cannot  use 
DSS  "  (28  54)  Certainly  these  are  graphic  statements  of  the  need  for  DSS. 

Fifth,  is  there  a  need  for  improved  decision  making?  Logically,  it  follows  that 
each  officer  could  probably  benefit  from  improving  his  problem  definition, 
information  gathering  and  handling,  analysis,  and  speed  of  processing  skills.  As 
the  environment  in  which  we  operates  gets  more  complicated,  any  improvement  in 
quality  and  speed  of  decisions  is  useful  and  vital  Now,  let’s  see  where  this  leaves 
us 

After  examining  the  current  Air  Force  computer  environment,  the  data  deluge 
phenomenon,  the  ACSC  student  body  and  other  DOD  students,  we  also  looked  at  the 
current  ACSC  educational  philosophy  and  other  DOD  agencies  who  conduct  similar 
training  There  is  no  doubt  that  ACSC  students  can  glean  significant  benefits  from 
an  elective  course  in  computer-aided  decision  making,  or  DSS,  for  use  in  their 


future  assignments  in  mid-  and  high-level  leadership  positions.  Therefore,  the 
ACSC/EDT  perceived  need  for  a  DSS  elective  is  justified 


ISP  CONCEPT 

Following  is  the  Instructional  Systems  Development  (ISD)  discussion  and 
validation  of  the  elective  Each  of  the  five  steps,  as  outlined  in  AFM  50-2, 
Instructional  Systems., BgvglaBmgni,  and  afp  so-58,  Handbook,  for.  Des.tgiigra.JBl. 

Instructional  Systems,  will  be  explained  and  supported.  The  five  ISD  steps  are: 

1  Analyze  system  requirements. 

2  Define  education  and  training  requirements. 

3  Develop  objectives  and  tests. 

4  Plan,  develop,  and  validate  instruction. 

5  Conduct  and  evaluate  instruction.  (19  5-7)  (21Table  1-1) 


ANALYZE  SYSIEM.&f &ULRf MENTS.  (STEP  ,1) 

The  ISD  process  begins  with  analyzing  the  requirements  of  the  educational  or 
training  system  (14-10)  In  other  words,  do  we  need  the  system,  and  if  so,  what 
dt  the  students  need  to  Know  to  meet  the  objectives?  This  first  step  and  Step  2, 
Define  Education  and  Training  Requirements,  comprise  the  Needs  Assessment. 

Clearly  a  requirement  for  the  course  has  been  justified.  Now  let  us 
determine  what  the  students  need  to  Know  about  a  DSS  in  order  to  use  it  First 
some  definitions  Samuel  Bodily  offers  two  forms 

{ll  ThtnH  of  the  complete  DSS  as  a  high-level  language  that  allows  for 
natural  English-hKe  expression  of  the  [decision  mahing]  model;  that  is, 
able  to  access  corporate  and  vendor  data  bases,  that  has  easy-to-use 
graphics  for  displaying  the  results,  and  that  contains  powerful 
computational  features  such  as  *what  if,"  sensitivity  analysis,  goal 
seeRtng.  extrapolation.  rtsK  analysis,  and  optimization  [2]  In  its  crudest 
form,  the  DSS  may  consist  of  a  spreadsheet  planning  system  such  as 
Vn.raic  for  one  of  its  many  cousins)  (10  4) 

Therefore,  what  can  be  taught  in  an  A  CSC  elective  must  he  between  these  two 
ettreme'  tut  : laser  to  the  latter  since  only  is  hours  of  training  spread  over  eight 
avai >abte  Because  of  the  time  limit,  we  have  chosen  the  following 

definition  A  microcomputer  based  decision  support  system  can  be  designed 

•;si nt  »  r.-.maer  of  software  par  Rages  which  could  aiiow  decision  maKers  to 
harper  a*e  to'h  qualitative  and  quantitative  elements  in  thetr  analyses  "  (26  1) 
Vhe  -y*r«e  wr.i  teach  A  CSC  students,  via  an  integrated  software  package  and 
ie-.iswr  rr.od*;,  how  *3  analyze  and  interpret  data  to  mahe  a  more  objective  and 


Using  these  definitions  and  concepts,  it  can  be  seen  that,  in  order  to  learn  to 
use  a  DSS,  the  essential  skills  required  are  the  use  of  an  integrated  microcomputer 
software  package,  a  decision  model,  and  the  ability  to  connect  them  together  Now 
to  be  more  specific. 

What  they  need  to  know: 

1.  Basic  computer  keyboard  skills. 

2  Use  word  processor 

3.  Use  spreadsheet. 

4  Use  data  graphing 

5  Use  data  base 

6  Use  integrated  software  package  (SMART). 

7  Basic  math/algebra  skills. 

8.  Basic  logic  skills. 

9.  Problem  solving  skills. 

10.  General  knowledge  of  decision  making  theory,  decision  models,  and 
DSS  concepts. 

11  Working  knowledge  of  the  decision  model  selected  for  the  course. 

12  Ability  to  use  selected  decision  model  integrated  with  SMART  software 
to  solve  hypothetical  problems  and  produce  a  printed  integrated 
report 

The  description  of  an  integrated  software  package  such  as  SMART  quickly 
demonstrates  the  need  for  skills  1-6  above.  The  SMART  system  is  primarily  an 
integrated  spreadsheet  with  graphing,  word  processing,  and  data  base  capabilities. 
(15:  Preface- 1)  Also,  recall  that  an  integrated  package  is  a  major  component  of 
Bodily's  simpler  form  of  a  DSS.  Skills  7-9  fall  into  the  category  of  the  ability  of  a 
student  to  think  through  and  solve  a  problem  conceptually  and  reflect  the 
" .  knowledge,  skill,  ability,  intuition,  judgement,  and  experiential  bases  of  the 
decision  makers  involved."  (26:1)  Skills  10  and  11  fit  the  DSS  definition  above  and 
provide  the  essential  bridge  between  the  data  and  the  solution,  i.e.,  the  decision 
model  Finally,  Skill  12  is  the  ultimate  goal  of  the  course,  being  able  to  solve  a 
problem  and  communicate  its  outcome  through  the  use  of  an  integrated  software 
package  and  knowledge  of  decision  models  and  theories.  After  delineating  the  skills 
the  students  need  to  have  at  the  end  of  the  learning  experience,  we  can  now  move 
on  to  the  second  part  of  the  Needs  Assessment. 

However,  before  continuing  with  the  ISD  process,  a  short  discussion  on  the 
software  selection  for  this  course  follows.  The  SMART  system  is  an  integrated 
software  product  containing  today's  most-needed  business  applications.  This 
package  fulfills  our  need  for  an  integrated  and  cost  effective  system.  Specifically, 
SMART  offers  an  attractive  bundle  of  modules  that  are  easy  to  learn.  Also, 
sufficient  copies  are  currently  in  the  ACSC  inventory,  and  SMART  is  already  taught 
in  another  ACSC  elective  (18  21B) 


The  SMART  system  consists  of  three  primary  application  modules 
(spreadsheet,  word  processor,  and  data  base  manager),  two  additional  modules 
(communications  and  time  management),  and  the  functions  necessary  to  combine 


these  parts  into  an  integrated  whole.  In  addition,  SMART  provides  user-friendly 
menus  that  are  common  throughout  the  system.  Once  the  common  features  have 
been  learned  in  one  module,  they  can  be  used  in  all  other  modules.  Furthermore, 
this  system  provides  the  ability  for  operators  to  learn  and  do  a  variety  of 
functions  easily,  so  they  can  quickly  increase  their  productivity.  (14:1-16) 
(15: Preface  1-2) 

Besides  being  easy  to  learn,  the  existence  of  sufficient  copies  of  SMART  in  the 
ACSC  software  library  makes  the  purchase  of  another  system  unnecessary.  With 
the  average  cost  at  $400  per  copy  for  a  new  program,  a  significant  savings  is 
realized  by  using  the  existing  SMART  packages. 

Finally,  the  existing  A  CSC  elective,  "Introduction  to  SMART,"  provides  excellent 
preliminary  training  for  this  course.  If  students  attend  the  first  elective,  they 
will  have  no  trouble  transitioning  to  this  course  However,  since  the  SMART 
modules  are  easy  to  master,  as  discussed  above,  the  "Introduction  to  SMART" 
elective  is  not  a  hard  and  fast  prerequisite 

Hence,  the  SMART  system  is  a  sophisticated  integrated  software  program  that 
is  easy  to  learn  and  use,  already  in  the  ACSC  inventory,  and  previous  instruction 
already  exists  m  the  elective  curriculum.  Therefore,  SMART  is  the  chosen  system 
to  support  the  Computer-Aided  Decision  Making  elective  We  now  continue  with 
the  ISD  process 


DEFINE  EDUCATION  AND  TRAINING  REQUIREMENTS  (STEP  2) 

Thi second  step  of  the  ISD  process  consists  of  the  following  parts 

1  What  do  the  students  already  know? 

2  What  do  they  need  to  be  taught?  This  is  the  difference  between  the 
learning  needs  of  Step  1  and  what  they  already  know 

5  What  ran  and  should  be  taught  given  the  existing  constraints?  (time, 
equipment,  costs,  resources,  etc  ).  (l9:Ch  3) 

Since  the  16-hour  time  limit  is  a  major  constraint,  it  becomes  a  driving  for'e 
:n  course  development  it  quickly  becomes  obvious  that  DSS  experts  cannot  emerge 
from  t]  \-  course  This  limitation  also  restricts  what  the  entry  level  knowledge  of 
the  students  must  be  u  e  what  they  know;  in  order  for  any  meaningful  DSS 
learning  to  take  place  Since  the  Janies  survey  indicates  a  high  level  of  computer 
literacy  exists  in  the  ACSC  population  and  two  computer  electives  are  offered 
currer.Cv.  there  are  probaoly  enough  students  who  wili  meet  prerequisite 
;c  input  :r  skills.  Students  who  have  completed  the  "Introduction  to  SMART" 
elective  are  f  course,  eligible  Those  who  are  comfortable  with  another 
integral.:  'uvware  package  are  eligible  if  the  instructor  determines,  via 
inter  vie*.-.-,  ri.i-J  the  students’  knowledge  is  adequate  to  transition  easily  to  SMART 


By  limiting  the  enrollment  to  students  conversant  in  an  integrated  software 
package,  the  students  will  already  have  the  first  six  requirements  of  basic 
computer  keyboard  skills  and  competence  in  the  use  of  word  processing, 
spreadsheet,  data  graphing,  data  base,  and  SMART  or  another  integrated  software 
package  However,  some  review  of  SMART  will  be  necessary  for  those  who  took 
the  SMART  elective  several  weeks  before  and  for  those  who  have  used  another 
software  package.  But  what  else  do  the  students  already  know? 

Certainly  ACSC  students,  all  of  whom  have  college  degrees  and  more  than  7S 
percent  of  them  have  graduate  degrees,  are  well  educated.  (29: — )  It  also  is 
reasonable  to  assume  that  this  level  of  education  has  given  them  at  least  basic 
skills  in  math/algebra,  logic,  and  problem  solving.  Additionally,  their  11  to  14 
years  of  commissioned  service  have  honed  these  skills. 

The  next  two  skills,  10  and  11,  are  quite  complicated  and  are  not  expected  to 
be  in  the  comfort  zone  of  most  students.  In  any  case,  general  knowledge  of 
decision  making  theory,  decision  models,  DSS  concepts,  and  a  working  knowledge 
of  the  decision  model  used  in  the  course  must  be  taught  to  establish  common 
definitions,  concepts,  and  solution  sequences.  Current  decision  making  textbooks 
spend  considerable  time  on  decision  theory  and  models  and  their  relation  to 
decision  support  systems.  (10: — )  (13: — ) 

Lastly,  the  twelfth  skill,  the  ability  to  solve  hypothetical  problems  by  using  a 
decision  model,  integrated  with  SMART,  and  to  produce  printed  Integrated  reports 
involves  active  student  participation  in  the  learning  experience.  Successful 
application  of  this  skill  is  the  overall  purpose  of  this  course.  So  it  must  be  taught. 

WhaUhgy-ng.gLlaJat..taught: 

Summarizing  the  above  analysis,  the  asterisked  items  need  to  be  taught: 

1.  Basic  computer  keyboard  skills. 

2.  Use  word  processor. 

3.  Use  spreadsheet. 

4  Use  data  graphing. 

5.  Use  data  base. 

*  6.  Use  integrated  software  package  (SMART). 

7.  Basic  math/algebra  skills. 

8.  Basic  logic  skills. 

9.  Problem  solving  skills. 

*  10  General  knowledge  of  decision  making  theory,  decision  models,  and 

DSS  concepts. 

*  11.  Working  knowledge  of  the  decision  model  selected  for  the  course. 

*  12  Ability  to  use  selected  decision  model  integrated  with  SMART  software 

to  solve  hypothetical  problems  and  produce  a  printed  Integrated 
report. 


Before  training  requirements  are  fully  established,  they  are  normally 
prioritized  to  determine  what  really  can  be  taught  within  the  existing  constraints 
Since  these  four  skills  can  be  taught  within  the  constraints,  prioritization  is  not  a 
problem  in  this  case  Integrated  use  of  the  SMART  package  is  obviously  critical  to 
the  conduct  of  this  course  and  this  drives  the  need  for  these  skills  as  explained 
above  The  point  on  general  knowledge  of  decision  making  theory,  decision  models, 
and  DSS  concepts  is  less  critical  and  could  be  limited  in  scope.  The  remaining 
points  are  critical  and  should  consume  the  bulk  of  the  educational  experience. 
Successful  completion  of  the  final  point,  in  effect,  serves  as  a  measure  of  each 
student's  success  in  achieving  the  course  objectives. 

We  now  have  established  what  needs  to  be  taught  based  on  the  difference 
between  what  the  students  need  to  know  and  what  they  already  know. 
Additionally,  the  establishment  of  criticality  puts  the  proper  focus  on  what  can  be 
taught  within  the  given  constraints 

This  concludes  the  Needs  Assessment  (ISD  Steps  1  and  2)  With  the  need  for 
the  course  justified,  and  the  systems  requirements  and  education  and  training 
requirements  delineated,  we  can  proceed  to  the  third  step  of  the  ISD  process, 
Develop  Objectives  and  Tests 


DEVELOP  OBJECTIVES  AND  TESTS  (STEP  3) 

Now  that  the  Needs  Assessment  is  complete  and  definite  educational  goals  have 
been  determined,  we  can  proceed  to  the  iteration  of  specific  level  of  learning 
objectives  and  tests  The  objectives,  samples  of  behavior,  and  criterion  objectives 
fully  explain  what  is  expected  of  the  student  The  method  of  testing  will  be 
covered  below 

OfcjesUygs 

Each  of  the  four  items  which  need  to  be  taught  are  developed  below  This 
also  will  be  the  sequence  of  instruction  AFM  50-62  provides  the  general  guidance 

1  Demonstrate  general  Anowledte  of  decision  making  theory,  decision  models. 
and  DSS  concepts. 

Level  of  Learning  Objective  Know  decision  making  theorv,  decision 

models,  and  DSS  concepts 

Sample  of  Behavior  Identify  decision  theories  by  characteristics 

Criterion  Objective  With  instructor  provided  list,  match 

decision  theories  with  their  characteristics 
with  minimum  instructor  assistance 


Sample  of  Behavior 


Identify  key  elements  of  decision  models 


Criterion  Objective. 


With  instructor  provided  list,  match 
decision  models  with  their  key  elements 
with  minimum  instructor  assistance. 


Sample  of  Behavior:  Identify  key  concepts  of  OSS. 

Criterion  Objective:  With  instructor  provided  list,  match  DSS 

with  their  key  concepts  with  minimum 
Instructor  assistance. 

Demonstrate  a  working  knowledge  of  the  weighted  criteria  decision  model 
used  in  course 

Level  of  Learning  Objective:  Apply  the  weighted  criteria  decision  model 

to  solve  a  given  problem 

Sample  of  Behavior:  Solve  a  new  problem  scenario  using  the 

weighted  criteria  decision  model. 

Criterion  Objective:  With  given  data  and  minimum  instructor 

assistance,  solve  a  previously  unen¬ 
countered  problem  using  the  weighted 
criteria  decision  model. 

Use  integrated  software  package  (SMART). 

Level  of  Learning  Objective:  Apply  the  principles  and  concepts  of  SMART 

to  a  given  scenario 

Sample  of  Behavior:  Enter  text,  create  spreadsheets,  create 

graphs  from  spreadsheet  and  develop  an 
integrated  document. 

Criterion  Objective:  Given  instructor  provided  data  and 

minimum  instructor  assistance,  create  an 
integrated  document  after  entering  text  via 
the  word  processor,  creating  a  spreadsheet, 
and  creating  graphs  from  spreadsheet. 

ol  weighted  criteria  decision  model  integrated  with  SMART  to  solve 
problems. 

Level  of  Learning  Objective:  Solve  previously  unencountered  problems 

using  the  weighted  criteria  decision  model 
and  the  SMART  package  as  a  Decision 
Support  System 


Sample  of  Behavior: 


Recognize  problem  elements  and  apply 
solution  sequence  using  weighted  criteria 
decision  model  and  SMART  Enter  text, 
create  spreadsheet,  create  graphs  from 
spreadsheet,  and  create  sections  of 
integrated  document.  Assemble  and  print 
an  integrated  document  from  previously 
created  sections. 

Criterion  Objective:  Given  a  new  problem,  produce  a  printed 

integrated  report  of  the  solution  using  the 
weighted  criteria  decision  model  and  the 
SMART  package  as  a  Decision  Support 
System  with  minimum  instructor 
assistance. 


Tests 

The  test  for  completion  will  be  the  last  objective  If  the  students  can  produce 
a  printed  integrated  report  of  a  correct  solution  to  a  previously  unencountered 
situation,  they  certainly  have  satisfied  the  intent  of  this  course  and  achieved  its 
objective 


PLAN.  DEVELOP,  AND  VALIPAIf  INSTRUCT I£>ftL  (STEP  i) 

As  one  can  see  from  Step  3,  we  have  decided  where  the  students  should  be  at 
the  end  of  this  course  Now,  what  might  be  the  best  way  to  achieve  the  desired 
results,  that  is,  the  fourth  level  of  learning  objective:  Solve  previously 

unencountered  problems  using  the  weighted  criteria  decision  model  and  the  SMART 
package  as  a  Decision  Support  System? 

Planning  and  Developing 

Concerns  now  center  around  instruction  determinants  such  as  lesson 
sequence,  type  of  instruction,  media  selection,  desired  levels  of  learning,  lesson 
organization,  and  constraints 

First,  the  sequence  of  instruction  is,  of  course,  an  important  aspect  of 
learning  because  it  provides  smooth  training  without  gaps  or  duplication.  It  also 
foments  continued  student  interest  and  the  desired  learning  in  each  lesson, 
especially  when  these  skills  are  needed  later  in  the  course  and  afterward.  (19  34) 
To  illustrate,  the  students  should  be  taught  to  walk,  then  to  jog,  and  finally,  to 
run  Each  step  builds  on  its  predecessor.  Since  the  students  already  know  how  to 
crawl,  figuratively  speaking,  no  instruction  will  be  devoted  to  that  activity.  Hence 
we  have  an  appropriate  and  smooth  sequence  with  little  or  no  duplication 
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Secondly,  the  type  of  instruction  was  selected  using  the  guidance  in  AFM  50-62, 
Handbook  for  Air  Force  Instructors,  and  is  tied  to  the  desired  level  of  learning 
For  example,  Objective  One:  Know  decision  making  theory,  decision  models,  and 
DSS  concepts;  is  at  the  knowledge  level  so  a  lecture  is  appropriate.  This  insures 
that  a  large  amount  of  information  can  be  presented  during  a  short  training 
session  This  is  further  reinforced  by  assigned  reading/handouts.  (20:Table  18-1) 

Third,  media  needs  to  be  appropriately  matched  to  the  type  of  instruction. 
Again  using  Objective  One  as  an  illustration,  overhead  slides  and  handouts  are 
suitable  and  recommended  medium  for  this  lesson's  lecture  format.  (19Table  5-3) 

Fourth,  correctly  chosen  lesson  organization  patterns  facilitate  instruction  by 
making  it  easier  for  students  to  learn.  "The  lesson  material  will  often  organize 
itself  with  one  pattern  and  strategy  than  with  another."  (20:6-3)  Common 
relationships  used  in  lesson  plans  are  time,  space,  cause-effect,  problem-solution, 
pro-con,  topical,  and  combined  patterns.  (20: Ch  6).  For  example,  the  first 

objective,  in  its  discussion  of  decision  theory,  will  be  largely  topical,  supported  by 
sufficient  definitions  and  examples. 

Fifth,  two  major  constraints,  time  and  computer  availability,  affect  the 
learning  outcomes  of  this  course.  Since  the  ACSC  elective  format  allots  a  mere  16 
hours  to  the  course,  only  so  much  material  can  be  covered  or  absorbed. 

Therefore,  the  developed  lesson  plans  must  reflect  this  important  factor.  Further, 
the  ACSC  computer  environment  restricts  the  class  size  due  to  the  availability  of 
only  six  computers  in  the  ACSC  laboratory  If  we  limit  the  class  to  one  student 
per  machine,  learning  will  be  optimized  since  each  student  will  have  his  own 
keyboard  On  the  other  hand,  if  a  higher  student-to-computer  ratio  is  allowed, 
less  learning  might  occur  for  each  student,  but  more  of  them  can  be  accommodated 
and  this  will  provide  a  larger  base  from  which  to  validate  the  course  We 

recommend  accepting  up  to  two  students  per  computer,  or  up  to  12  per  course.  If 

the  Air  War  College  computer  laboratory  is  used  in  the  future,  additional  students 
can  be  taught  Relatedly,  while  computers  are  present  in  each  seminar  room, 
they  are  not  currently  linked  together,  and  student  separation  would  make 
instructor  control  impossible  However,  computer  time  logged  out  of  class  could  be 
done  in  the  seminar  rooms  (i.e  working  on  student  projects  or  practice  with  the 
SMART  software). 

Following  is  the  general  sequence  of  Instruction  which  conforms  to  the  order 
of  the  developed  objectives.  Also  included  are  the  types  of  instruction  and  media 
selections  to  achieve  the  objectives. 

i.  Pemctnatratg  general  Knowledge  of  decision  makln&. theory.,  decision  models, 

and  DSS  concepts. 

Level  of  Learning  Objective:  Know  decision  making  theory,  decision 

models,  and  DSS  concepts. 


Type  of  instruction: 


Lecture,  student- instructor  interaction 


Media  selection 


Overhead  slides,  handouts,  reading. 


2  Demonstrate  a  working  knowledge  of  the  weighted  criteria  decision  model 
used  in  course. 

Level  of  Learning  Objective:  Apply  the  weighted  criteria  decision  model 

to  solve  a  given  problem. 

Type  of  instruction:  Lecture,  student- instructor  interaction, 

demo- performance,  student  practice  with 
problem 

Media  selection:  Overhead  slides,  handouts,  reading. 

3.  Use  Integrated  software  package  (SMART). 

Level  of  Learning  Objective:  Apply  the  principles  and  concepts  of  SMART 

to  a  given  scenario. 

Type  of  instruction:  Lecture,  student-instructor  interaction, 

demo-performance,  student  practice  with 
computer. 

Media  selection:  Overhead  slides  with  computer  screen 

interface,  computers,  handouts,  reading. 

4  Use  at  weighted  criteria  decision  model  integrated  with  SMART  to  solve 

problems 

Level  of  Learning  Objective:  Solve  previously  unencountered  problems 

using  the  weighted  criteria  decision  model 
and  the  SMART  package  as  a  Decision 
Support  System. 

Type  of  instruction  Lecture  (review),  student-instructor  inter¬ 

action,  self-paced  student  performance,  i  e., 
produce  report 

Media  selection  Overhead  slides  (review),  computers 

Validating 

Having  planned  and  developed  the  lessons,  it  is  now  time  to  try  out  the  course 
and  examine  its  effectiveness  in  the  learning  environment. 

While  the  preferred  method  of  validation  would  be  with  control  groups  using 
pre-  and  post-instruction  test  procedures,  we  suggest  the  following  methods: 


I  Teach  the-  elective  during  Mix  Three  oi  ACSC  Class  AY  (Spun* 

l  Ccnauct  the  elective  using  new  ACSC  Fa.uity  Instructors  as  students 
during  .'une-JuIv  1°88 

First,  r,-;, .thing  the  class  to  the  current  ACSC  class  provide:  validation  i»  soon 
as  possible  Alto,  required  adjustments  can  easily  be  accomplished  between  Mav 
1988.  when  the  elective  ends,  and  October  1988.  when  it  would  be  needed  tor  ACS' 
Class  AY'‘9  Further,  the  A  CSC  ek-c*:ve  format  allows  s'udent.-  a  wide  selection  of 
rlasses  Presumably,  they  will  choose  a  course  m  which  they  have  considerable 
interest  and  are  probably  willing  to  put  up  with  the  minor  irritants  associated 
with  the  first  time  a  course  is  taught  Additionally,  this  validation  group  or 
students  are  real  A  CSC  students,  the  intended  targets  of  this  course 

Teccr.l  conduct  the  class  using  new  ACSC  Faculty  instructor;  as  students 
during  June-Juiv  1986.  These  "students  would  closely  approximate  ACo'C  students 
since  they  would  have  just  completed  ACSC  themselves.  It  is  important  to  conduct 
the  course  in  the  same  manner  it  will  be  done  in  the  normal  elective  venue,  that 
is,  teach  16  hours  in  two- hour  segments  for  eight  weeks  Tins  validation  group 
would  provide  another  opportunity  to  adjust  the  instruction  prior  to  the  next 
academic  vear 

If  •/alidation  results  are  satisfactory,  adjustments  should  be  made  and 
included  as  an  elective  course  for  ACSC  Class  AY89  This  will  be  further  discussed 
m  Step  5  of  the  ISD  process,  Conduct  and  Evaluate  Instruction 


,*W  C  <  ?  MJ  V/d  ;\HH  *  W  I  Bkiim  jn: 


As  mentioned,  the  first  choice  for  validation  will  take  place  during  Mix  Three, 
ACSC  Class  AY88,  by  conducting  the  course.  Simultaneously,  the  course  will  be 
evaluated  Based  on  instructor  and  student  inputs,  end-of-course  critiques,  and 
Class  AY88  critiques,  conclusions  can  be  drawn  to  show  where  the  course  should 
be  improved  or  changed  ACSC/EDT  has  offered  this  criterion  as  a  proper 
conclusion  for  the  instruction:  A  "Good"  rating  on  the  end-of-elective  critique 
from  75  percent  of  the  elective  participants.  We  suggest,  however,  that  the  best 
benchmark  for  determining  the  adequacy  of  instruction  will  be  the  student  final 
reports  generated  as  proof  of  meeting  the  fourth  level  of  learning  objective  Solve 
previously  unencountered  problems  using  the  weighted  criteria  decision  model  and 
the  SMART  package  as  a  Decision  Support  System.  The  relative  quality  and 
completeness  of  these  reports  will  show  how  close  to  desired  learning  targets  the 
trajectory  of  instruction  has  landed  Finally,  since  the  ISD  model  depicts  feedback 
between  all  steps,  this  allows  an  opportunity  to  make  course  changes  before  the 
course  is  taught  a  second  time  (20:Table  l-l) 

If  the  elective  is  adopted,  before  any  instruction  starts,  the  next  class  should 
be  given  an  end-of-course  problem  on  the  first  day  of  class,  or  prior  to  class. 
While  the  students  would  not  be  expected  to  solve  the  problem  completely,  any 
segment  of  the  problem  which  can  be  solved  without  benefit  of  instruction  would 
indicate  that  some  of  the  course  might  be  superfluous  and  might  be  in  need  of 


1 


revising  It  would  further  show  what  the  students*  entering  knowledge  level  is, 
thereby  confirming  or  modifying  the  original  ISD  Needs  Assessment  Similarly,  a 
post -test  would  serve  to  prove  that  learning  did,  in  fact,  take  place  The  student 
project  called  for  at  the  course's  end  is  a  suitable  post-test.  Additionally, 
inadequate  solution  of  the  project  would  point  to  deficiencies  in  the  instruction  and 
would  call  for  revisions  in  the  course 
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The  ISD  process  is  now  complete  except  for  the  feedback  which  will  continue 
We  have  shown  that  a  course  in  computer-aided  decision  making  incorporating  a 
decision  support  system  (DSS)  is  Justified  for  inclusion  in  the  ACSC  electives 
curriculum  Also,  the  entire  five  step  ISD  model  was  exercised  A  complete  Needs 
Assessment  determined  the  starting  point  for  the  instruction  by  finding  what  needs 
to  be  taught  Next,  objectives  and  a  suitable  test  of  learning  were  evolved.  Then, 
the  lesson  planning  and  development  and  a  suitable  validation  were  included 
Finally,  the  phase  of  conducting  and  evaluating  the  course  was  outlined.  The 
complete  lesson  plans,  overhead  slides  and  graphics,  and  student  handouts  can  be 
found  in  Appendices  A,  B,  and  C,  respectively 


Chapter  Two 


LESSONS  LEARNED 

During  the  development  of  this  elective  course,  several  things  were  noted 
which  deserve  mentioning  First,  ACSC  students  who  tackle  a  curriculum 
development  protect  would  be  well  served  to  take  the  ISD  elective  in  Mix  One 
This  proved  to  be  very  useful  to  us  in  learning  and  using  the  ISD  process  Second, 
don  t  overlook  other  DOD  training  agencies,  both  inside  and  outside  Air  University, 
as  sources  for  similar  training  materials  This  is  appplicable  tot  a  r.ew  course 
like  ours  or  an  update  of  an  existing  course  Third,  if  computers  are  part  of  a 
pr:;ect,  no  stone  should  be  left  unturned  in  finding  the  experts  Many  times  they 
are  not  assigned  only  to  offices  which  use  or  manage  computers  extensively  We 
found  that  '•onsiderable  computer  expertise  shows  up  in  unexpected  places  ana 
persons,  sc  u  pays  to  ask  around  The  ACSC  staff  and  student  body  have  mar.v 
:?mputer  gurus  who  aren't  carrvmg  a  computer  AFSC 
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INTRODUCTION 


ATTENTION 

Introduce  yourself,  let  class  introduce  themselves,  disouss 
computer  experience.  (10  minutes) 


MOTIVATION 

As  desired. 


COURSE  OVERVIEW  (5  minutes) 


Slide  1-1 


COURSE  OBJECTIVE 

To  improve  decision  making  through  a  better  comprehension  of 
decision  theory  and  decision  models  using  a  microcomputer. 


Eight  lessons  (16  hours) 


Slide  1-2 


Lesson  1 

I ntroduction 
Decision  Theory 


Lesson  2 
Review 

Decision  Modeling 
Decision  Support  Systems 
Weighted  Criteria  Decision  Model 


Lesson  3 
Review 

Introduction  to  SMART 


Lesson  4 

Spreadsheet 

Graphing 


Lesson  5 
Review 
Problem  A 


Lesson  6 
Problem  A 

Introduce  Problem  B 


Lesson  7 
Problem  B 
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wesson  8 

Problem  B  Report 

Review 

Summary 


OBJECTIVE: 
t  heory 


Demonstrate  a  general  knowledge  of  decision 


DEVELOPMENT 


making 

Slide  1-3 


I.  Decision  Theory 
A.  Introduction 


Handout  1-1* 


1.  How  are  decisions  made?  (3:1>*« 

a.  guessing 

b.  take  po 1 1 

c.  voting 

d.  following  a  hunch 

e.  experience 

f.  systematic  approach 

2.  Decision  Loop  (3:1> 

a.  become  aware  of  problem 

b.  define  problem 

c.  analyze  alternatives  & 
consequences 

d.  select  solution 

e.  implement  solution 

f.  provide  feedback 


Slide  1-4 


3. 


Importance  of  decision  (3:1-3) 

a.  determines  method 

b.  size/length  of  commitment 

1)  considerable  capi ta I /effort  ■ 
major  decision 

2)  long-term  Impact  *  major  decision 

c.  flexibility  of  plans  -  action  that 
cannot  be  easily  reversed  may  be 
of  major  significance 

d.  certainty  of  goals  &  plans 

1)  following  long-standing  policies  on 
how  to  handle  certain  situations 
makes  decision  easy 

2)  no  pol icies/history  (precedent), 
decision  may  assume  major  importance 


Slide  1-5 


V.s 


& 


e.  quant  If labl I lty  of  variables 

1)  wall  defined,  aceurata 
quant  if  labia  data  *  ainor 
Sapor tanea 

2)  If  building  a  coaplax  itaa  or  if 
prograa  costs  ara  basad  on  broad 
aatiaataa  *  graatar  iaportanoa 

f.  huaan  iapact  *  huaan  iapaet  graat  (aany 
paopla)  ■  daeision  iaportant 

Tiaa-cost  ralationship  0:3-6)  Slid#  1-6 

a.  Cost-banafit  tlaa  curva 

1)  banafit  froa  aora  info 
Increases,  than  lava! a  off 

2)  coats  of  waiting  continues 
to  increase 

3)  curva  varies  for  each  situation 

b.  Cost-unoartainty  tins  curva  Slide  1-7 

1)  want  to  raduoa  uncertainty 

2)  do  not  exoaad  crossover  point 
3>  uncertainty  never  reaches  saro 

4)  decisions  with  aajor  real  flections 
requires  collecting  adequate  data  to 
select  the  bast  course  of  action 

c.  Optiaua  decision  point  curva  -  Slide  1-6 

delaying  decision  beyond  optiaua 

point  results  in  increasing  total 
cost  (opportunity)  costs,  I,  eto. 


Interim  Suaaary:  We  have  started  an  introduction  to  decision 
theory.  After  the  break,  we  will  continue  this  topic. 


15  Minute  Break 


Decision  ingredients  -  decision  asking 
is  based  on  the  following  basic 
ingredients  (3:7-8) 

a.  facts 

1)  pro  i  con  to  deteraine  boundaries 

2)  if  facts  cannot  be  obtained, 
decision  oust  be  based  on 
whatever  data  is  available 

b.  knowledge 

1)  If  decision  aaker  has  knowledge, 
then  It  can  be  used  to  select 

a  favorable  course 

2)  if  not,  seek  advice  froa  experts 


Slide  1-9 
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c.  experience  -  use  experiences  in  solving 
previous  similar  problems  to  help  solve 
problem  at  hand 

d.  analysis 

1)  mathematical  analysis  may 
supplement  decision  making 

2)  if  model  does  not  exist, 
intuition  may  be  necessary 

e.  judgement 

1)  ties  it  all  together 
2>  needed  to  combine  the  above 

ingredients  to  select  the  best 
course 

Decision  problems  -  Problem  areas 
encountered  when  making  decisions 
(3:9-11 ) 
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misdirection  -  wrong  question, 
right  answer 
sampl ing 

1)  sample  size 

2)  sample  must  represent  facts 
bias 

1)  may  be  in  decision  maker 

2>  also  may  be  in  data  source  (expert! 

ubiquitous  average  -  averages  may  bury 

important  extremes 

select! vi ty 

1)  reject  unfavorable  results 

2)  choosing  methods  that  will  yield 
only  favorable  results 

interpretation 

1)  Inappropriate  interpretation  of  facts 

2)  lack  of  expertise  or  understanding 
jumped-at  conclusion  -  already  favor  a 
solution  and  initial  data  supports 
"gut  fee  I ing" 

meaningless  difference  -  applying 
significance  to  insignificant 
differences  in  data 

connotation  -  inappropriate  conclusions 
caused  due  to  emotional  content  or 
impl ication 

status  -  communication  break  down  due 
to  rank  or  position 
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Non-aathaatical  decision  Baking  techniques  -  fact  finding 


1.  Can  be  individual  or  group 

a.  in  either  case,  consider 
systeaatlc  approaoh 

1)  consider  tine  -  Optlaua 
deolsion  point 

2)  follow  deolsion  loop 

3)  consider  iaportance 

4)  use  available  inforaation 
(decision  ingredients) 

b.  exaaples  of 

groups:  (3:53-56) 

1)  Bralnstoraing 

2)  Noalnal  Group  Technique  -  ACSC 

3)  Synectlcs  -  Similar  to 
Bralnstoraing  except  foraallzed 
aethodologies  are  used  to  develop 
and  select  solutions 

4)  Consensus  thinking 

a)  knowledge  is  spread  aaong 
several  experts 

b)  foraallzed  process  to  develop 
consensus 

5)  Delphi  technique 

a)  technique  using  experts  to 
predict  future 

b>  experts  forecast  in  isolation, 
then  consensus  is  found 
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C.  Group  decision  asking  (3:30-34) 


Slide  1-il 


1.  Advantages 

a.  broader  baokground 

1)  biggest  advantage 

2)  broad  base  of  experience 
and  opinions 

b.  spread  of  authority 

1 )  used  when  aanageaent  does 
not  want  to  delegate  too 

auch  authority  to  an  individual 

2)  ba lance-of -power 
special  Interest  group  -  support 
decision  if  Involved  in  decision 
making  process 

coordination  of  action  -  bringing 
specialists  together  frequently 
improves  coordination  of  planning/ 
execut 1  on 


e.  Information  exchange 

1)  all  parties  simultaneously  learn 
the  importance  of  the  decision 
and  why  it  was  made 

2)  do  not  have  to  spend  time  explaining 
decision  to  everyone 

f.  span  of  authority  -  decision  may  require 
combined  actions  from  numerous  work 
sections 

g.  motivation  -  participative  decision  making 

h.  avoidance  of  action  -  sometimes  groups 
can  be  used  to  avoid  action 

Disadvantages 

a.  cost 

1)  primary  disadvantage 

2)  labor  hours,  travel,  lodging,  etc. 

b.  compromise  decisions  -  compromise 
decisions  can  be  less  than  optimal 

c.  failure  -  members  may  find  it  impossible 
to  agree 

d.  guided  decisions  -  if  progress  is  not 
made,  leader  may  guide  prooess  which 
causes : 

1)  members  to  withdraw  and  leader 
makes  decision  -  individual  decision 

2)  group  splits,  making  compromise 
impossible 

e.  committee  responsibility  -  no  one 
responsible  for  decision;  therefore, 
no  one  responsible  for  carrying  it  out 

f.  strong  minority  -  if  unanimous  decision 
is  desired,  minority  may  force  compromise 
to  a  less  than  optimum  position 

g.  management  replacement  -  could  replace 
"centralized  control" 

h.  research  -  committee  should  not  be  used 
to  do  research  -  wastes  time 

i.  trivial  decisions  -  groups  should  not 
waste  time  discussing  trivial  matters 
or  making  trivial  decisions 

j.  authority  -  committee  members  should 
have  the  authority  to  make  appropriate 
decisions 
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SUMMARY/REVIEW 


Slide  1-12 


1 


As  required  -  Next  time,  we  will  talk  about  mathematical  decision 
making.  Decision  Support  Systems  and  the  Weighted  Criteria  Deci¬ 
sion  Model.  (Pass  out  Handouts  for  Lesson  2) 


«  Handout  1-1  should  be  passed  out  approx leate 1 y  one  week  prior 
to  the  first  class. 


il 


*  *  Footnotes  refer  to  the  supplemental  bibliography  at  Appendix  D. 
Material  cited  was  generally  extracted  from  the  sources  indicated. 
Citations  are  designed  both  to  give  credit  to  the  author(s)  and  to 
provide  a  reference  for  the  instructor. 


Time  permitting/optional 


LESSON  PLAN  *2  (2  Hours) 


INTRODUCTION 


ATTENTION 

As  desired 

MOTIVATION 

As  desired 


REVIEW 

As  required 


Slide  2-1 


OVERVIEW 

Discuss  decision  modeling.  Decision  Support  Systems,  and 
the  Weighted  Criteria  Decision  Model 

OBJECTIVE:  Demonstrate  a  general  knowledge  of  decision  models 

(30  minutes)  SI lde  2-2 

DEVELOPMENT 


Decision  models 


Handout  2-1 


Mathematical  decision  making  (MDM) 

1.  MDM  Involves  expressing  an  action 
or  activity  in  quantifiable  terms 

2.  Generally  requires  developing 
a  mathematical  model 


a 

Vfl 


Why  model?  (2:5-6) 

a.  necessity 

1)  data  deluge 

2)  model  is  not  goal;  instead, 
decision  is  goal 

b.  better  decisions 

1)  consider  more  of  the  relevant 
facts 

2)  consider  longer  periods 

3)  sensitivity  analysis  -  improves 
understanding  of  factors, 
particularly  uncertain  factors 

c.  insight  -  better  understanding  of  how 

factors  relate  to  each  other 

d.  aid  to  presentations 

e.  intuition  -  modeling  complex  problems 

can  provide  insight  into  the  Issues 


SI ide  2-3 


V* 


4. 


modeling  discipline  (2:6-7) 

reliable  -  reliable  modeling  requires 
disciplined  development  of  the  model 
accurate  -  must  accurately  reflect 
assumptions  and  reality 
simpl iclty 

1)  Improves  reliability 

2)  decreases  investment 

3)  should  be  f lexlble/extendlble 
(account  for  changes) 


5.  For  almost  everything  that  occurs  or 

will  occur,  a  model  can  be  developed  to 
simulate  action  or  predict  outcome.  The 
key  is  to  select  the  model  that  is  most 
appropriate  for  your  situation. 

MDM  examples 

1 .  Probab i I i ty 

a.  examples  of  coin  &  dice 

b.  example: 


SI ide  2-4 


1 ) 

P  X  C  =  V 

2) 

P  -  Probabi 

1  ity 

3) 

C  -  Cost 

4) 

V  -  Value 

5) 

if  P  X  C  > 

v,  t 

good  decisi 

on 

6) 

probabi 1 i ty 

mus 

sometimes  subjectlvi 
bias 


Decision  tree  (3:118-119) 

a.  uncertainty  is  normally  part  of  every 
decision  -  decision  trees  help  you 
visualize  how  uncertainty  affects  a 
particular  alternative 

b.  basic  example 

c.  steps  -  example  of  return  on 
an  investment  of  $10,000 

1)  lay  out  diagram 

2)  assign  payoff 

3)  assign  probabilities 

4)  select  best  strategy 

d.  again,  graphic  display  of  issue  helps 
visualize  situation 
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Weighted  Criteria  Decision  Model 

a.  falls  into  this  (MDM)  category 

b.  Just  mention  for  now;  we  get  into 
more  detail  later  today 


CM 


•Si' 


4.  There  are  numerous  other  examples  of  types 
of  MOM  ranging  from  simple  to  complex.  You 
must  match  the  technique  to  the  need. 


OBJECTIVE:  Demonstrate  a  general  knowledge  of  Decision  Support 

Systems  (DSS)  (IS  minutes)  Slide  2-7 


Introduction  (1:58) 


Handout  2-2 


A.  DSSs  do  not  make  decisions;  instead,  help  you 
make  decisions  (hopefully  better) 


B.  DSSs  allow  you  weigh  alternative  more  dispassionately 


Pros 

1.  Preprogrammed 

2.  Fairly  simple 

3.  Advantages  of  modeling 

4.  Uses  computer,  compatible  with  integrative 
software 
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D.  Cons 

1.  Time  consuming 

2.  Can  be  used  to  legitimize  bad  decisions  - 
bias 


II.  General  types  (1:60-61,122-124) 


A.  Computer-aided 


1.  Weighted  criteria  models 


2.  Examples 

a.  Decision  Aid 

b.  Decision  Analyst 

c.  Llghtyear 

d.  Expert  Choice 

e.  Trigger 


B.  Decision-modeling 


1.  Help  make  strategic,  d 1 rect i on- sett ing 
dec  1 s ions 


2.  Examples 

a.  Encore 

b.  MAC-PAC/PC 

c.  I FPS/Per sona I 

d.  The  Confidence  Factor 


Interim  Summary:  Today  we  have  discusaed  decision  modeling  and 
Decision  Support  Systems.  After  the  break,  we  will  talk  about  the 
Weighted  Criteria  Decision  Model. 


y 
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1 


IS  Minute  Break 


OBJECTIVE:  Demonstrate  a  general  knowledge  of  the  Weighted 

Criteria  Decision  Model  (45  minutes)  Slide  2-9 


General  Information 


A.  The  Weighted  Criteria  Decision  Model  (WCDM)  is 
a  type  of  mathematical  decision 
making 


B.  It  is  a  systematic  approach  to 

decision  making  and  is  very  similar 
to  the  Decision  Loop  (re.  lesson  •!) 


C.  It  is  particularly  suited  for  decision 
mode  I lng 


1.  Fairly  simple 


2.  Demonstrates  an  excellent  example 

of  using  integrated  software 

a.  word  proccessing  helps  in  writing 
the  report 

b.  spreadsheet  facilitates  calculations 

c.  graphing  Improves  presentation  of 
information 

d.  data  bases  can  be  effectively  used  for 
loading  information,  if  available 


II.  Di scuss ion 


A.  WCDM  works  particularly  well  if  you  are 
purchasing  an  item  (acqulsl tion) 


1.  Example  -  purchasing  a  car 

a.  you  first  determine  you  need 
a  car 

b.  you  then  develop  criteria 

1)  new  versus  used 

2)  cost  range 

3)  options 

4 )  gas  mi  1 eage 

5)  eto. 


c.  now,  you  determine  whloh  oars 
you  can  buy  (alternatives) 

d.  you  weigh  how  each  car  meets 
your  criteria 

e.  then,  you  pick  the  best  option 

2.  You  may  not  be  as  systematic  as  this, 
but  you  very  likely  go  through  a  mental 
exercise  similar  to  above  example 


The  UCDM  basically  involves  the  above 
process,  the  steps  are  (brief  overview): 
(5:22-24) 


SI ide  2-10 
Handout  2-3 


1.  Problem  definition 


2.  Statement  of  purpose 


3.  Criteria  definition 


4.  Criteria  assessment 


5 .  A  1 ternat i ves 


6.  Weighting 

7.  Scoring 

8.  Analysis 

9.  Conclusions 

UCDM  is  an  expanded  version  of  the  car 
example;  however,  with  UCDM 

1.  You  quantify  your  criteria 

2.  You  can  use  a  computer  -  integrated 
software 

3.  You  can  use  sensitivity  analysis 
to  see  what  if? 

4.  Allows  a  more  dispassionate  decision 


Now,  an  explanation  of  the  steps  (5:22-24) 
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1.  Problem  definition 

a.  normally  in  an  acquisition,  this 
step  is  fairly  simple 
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LESSON  PLAN  •  3  (2  HOURS) 


INTRODUCTION 


ATTENT I  ON 

As  required 


NOT I VAT I ON 

As  required 


REVIEW 

As  required 


OVERVIEW 

Discuss  business  software  packages  and  Integrated  paokages. 
Cl.e.,  Enable,  Saart,  Fraaework,  etc.) 


OBJECTIVE]  Deaonstrate  the  ability  to  load  and  boot  up  with 
Saart,  enter  test,  handle  files  and  Integrate  the  word  processor 
with  other  aodules. 


DEVELOPMENT 


I.  Overview  of  Saarti  (AS  alnutes) 


A.  Saart  Systea  Modulesi 


Word  Processor t 

a.  fully  capable  aodule 

b.  coaaon  features 

c.  windows 


can  Include  graphs  froa 
the  spreadsheet  aodule 


2.  Spreadsheet! 

a.  features  you  are  accustoaed  to 

b.  windows 

c.  foraulas  in  the  worksheet 

d.  business  Graphics 

1)  bar  graphs 

2)  line  graphs 

3)  high- I  ow  graphs 
A)  pie  charts 


Other  Modules! 

a.  data  base 

b.  tlae  aanager 

c.  coaauni cat  Ions 


B.  Common  features 


1.  Confidence  levels 

a.  set  from  parameter  menu 

b.  help  speed  up  work 

c.  can  use  level  you  need 

2.  Quick  keys 

a.  function  keys  (Fi-FlO) 

b.  control  key  (Ctrl) 

c.  alternate  key  (Alt) 

d.  Example 

1)  FI  Help 

2)  Alt  S  =  Save  a  file  to  disk 
C.  Starting  Smart 

1.  DOS  review 

a.  C:  prompt 

b.  Change  Directory  (CD\smart) 

2.  Begin  Smart 

a.  C:  smart 

b.  goto  module  directly 

1)  smart  w  =  word  processor 

2)  smart  s  *  spreadsheet 

Interim  Summary:  The  Smart  system  is  a  business  software  package 
that  contains  six  application  modules.  These  modules  are  fully 
capable  and  have  many  of  the  same  common  features.  Once  you  learn 
these  features,  they  are  usable  throughout  Smart.  Also,  getting 
started  with  Smart  is  simple.  The  word  processor  will  be  the 
first  module  we  will  discuss. 

15  Minute  Break 

II.  Using  Smart’s  Word  Processor  (45  minutes) 

A.  Introduction  to  the  Word  Processor 
(4:323-394) 

1.  Enter  text 

a.  two  modes 

1 )  command 

2)  text  mode 

2.  Hand  ling  files 


a. 

ESC 

to  toggle 

modes 

b. 

backslash  (/) 

to  move  in  menu 

c. 

Alt 

L  to  load 

file 

d. 

Alt 

S  to  save 

file 

3.  Handling  and  aoving  Text 

a.  cut  and  paata 

b.  Alt  M  to  aove  blocks 

c.  Ait  1  to  Inaart 

d.  Alt  D  to  dalata 

e.  Alt  V  and  Alt  H  for  windows 

f.  foraattlng  Is  dona  froa  coaaand  aenu’s 

4.  Search  and  replace  text 

a.  F3  to  find  and  replace  text 

b.  F5  to  find  and  replaoe  string 

c.  F4  is  GOTO  coaaand 

5.  Printing  text 

a.  Alt  P  will  give  you  print  aenu 
B.  Integrating  Word  Processor  to  other  Saart  Modules 
(4:395-404) 

1.  Reading  files  into  text 
a.  Command  Henu  4  -  Read 

2.  Writing  text  into  a  file 
a.  Coaaand  Menu  4  -  Write 

3.  Sending  text  to  other  Modules 

a.  Command  Menu  5  -  Send 

b.  to  change  to  ASCI  I 

1 )  Coaaand  Menu  4  -  Change  Type 

Students  work  on  word  processor  coaaands,  enter  text  and  handle 
files  in  the  time  remaining.  Instructor  provides  assistance  as 
required. 

SUMMARY/REVIEW 

The  primary  reason  to  use  a  word  processor  Is  the  ability  to  cut 
and  paste  a  document.  By  having  the  ability  to  integrate  data, 
the  word  processor  can  produce  a  high-quality  product.  In  the 
next  session  we  will  continue  by  discussion  about  the  Saart 
spreadsheet  and  it's  graphics  command. 


LESSON  PLAN  *4  <2  HOURS) 


INTRODUCTION 


ATTENTION 

As  required 

MOTIVATION 

As  rsquirsd 

REVIEW 

Rsvisw  Sasrt  start  up  procsdurss. 

OVERVIEW 

Discuss  how  svsryons  has  had  a  chancs  to  work  with  papar 
spreadsheets  and  soae  aay  have  had  experience  with  electronic 
spreadsheets  (l.e.  Lotus  1-2*3  and  SuperCalc  3) 

OBJECTIVE:  Deaonstrate  the  ability  to  load  the  Saart  spreadsheet 

aodule,  enter  data,  handle  files  and  integrate  the  spreadsheet 
with  other  aodules. 

OBJECTIVE:  Deaonstrate  the  ability  to  define  a  graph,  generate  a 

graph,  view  a  graph,  print  a  graph,  edit  a  graph,  and  send  a  graph 
to  the  word  processor. 

DEVELOPMENT 

I.  Using  Saart* s  Spreadsheet  (45  alnutes) 

A.  Introduction  to  the  Spreadsheet  (4:197-292) 

1.  Rows  and  Coluans 

a.  each  cell  has  address 

b.  exaaple  -  rScS 

2.  Spreadsheet  size 

a.  999  rows  and  9999  coluans 

b.  Ignores  blank  cells  to  save  aeaory 

3.  Entering  data 

a.  two  aodes  -  like  word  processor 

b.  F4  -  GOTO 

c.  enter  data  at  cursor 

d.  •  to  enter  foraulas 

4.  Handling  files 
a.  Alt  L  -  Load 


5.  Handling  and  aovlng  data 


a. 

Alt 

C  -  Copy 

b. 

Alt 

H  -  Hove 

c. 

Alt 

1  -  Insert 

d. 

Alt 

D  -  Delate 

6.  Printing  workahaat  data 
a.  Alt  P  -  Print 

B.  Intagrating  tha  spraadshaat  with  othar  aodulaa 

(4:295-209) 

1.  Raadlng  external  filaa  Into  workahaat 

a.  Coaaand  aanu  4  -  Raad 

b.  data  will  inoart  at  cursor 

2.  Writing  workahaat  data  to  dlffarant  filaa 
a.  Coaaand  aanu  4  -  Writa 

3.  Sanding  data  to  tha  word  prooaasor 

a.  Coaaand  aanu  5  -  Sand 

b.  thraa  options 

1 )  Doouaant 

2)  Graphic 

3)  Both 

Studanta  work  on  apraadahaat  ooaaands,  antar  data  and  handla  filaa 
in  tha  tlaa  raaalnlng.  Instructor  provides  assistance  as  re- 
qul rad. 

Interia  Suaaary:  Wa  have  discussed  and  practiced  tha  Saart 
spreadsheet  nodule.  After  tha  break  wa  will  oovar  tha  graphics 
coaaand  of  the  spraadshaat.  Tha  data  for  graphics  coaes  froa  tha 
spraadshaat . 

15  minute  Break 

C.  Using  Graphics  coaaand  (45  alnutas) 

(4:301-322) 

1.  Defining  graph 

a.  Ctrl  G 

b.  choose  define  coaaand 

2.  Choosing  graph  type 

a.  bottoa  of  graph  definition  screen  1 

b.  screen  2  is  used  for  entering  data 

3.  Displaying  the  graph 

a.  choose  generate  coaaand 

b.  save  screen  coaaand  to  view  latter 
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4.  Printing  a  graph 

a.  Matrix-Print  ooaaand 

5.  Editing  a  graph 

a.  chooaa  adit  coaaand 


6.  Sanding  graph  to  word  procaaaor 

a.  ba  in  word  procaaaor  aodula 
1)  ba  in  daairad  docuaant 

b .  uaa  graphica  inaart  coaaand 

c.  graph  will  not  appear  on  acraan 
1)  will  appear  whan  printed 

d.  to  aae  graph  uaa  graphica  view  coaaand 
a.  auat  ba  in  enhanced  node  to  print 

Studanta  work  on  graphica  coaaand,  enter  data,  define  graph,  gen 
arata  graph,  view  graph,  print  graph,  and  adit  graph  in  the  tlaa 
reaalnlng.  Instructor  provides  assistance  as  required. 

SUMHARY/REVIEU 

The  Saart  spreadsheet  la  an  electronic  worksheet  that  can  help 
understand  and  aanipulate  data.  The  graphics  coaaand  further 
enhances  the  spreadsheet  by  displaying  the  data  in  graph  foraat. 
Both  these  aodulea  can  integrate  with  other  aodules  of  Seart  to 
produae  a  high-quality  product.  In  the  next  session  we  will  con 
tlnue  by  using  the  decision  aodel  with  Saart  to  solve  a  problea. 


LESSON  PLAN  •  5  (2  HOURS) 


INTRODUCTION 


ATTENTION 

As  required 

MOTIVATION 

As  required 

REVIEW 

Review  Saart  aodules  and  Weighted  Criteria  Decision  Model. 
OVERVIEW 

Up  to  now  we  have  discussed  the  Weighted  Criteria  Decision 
Model  and  practiced  using  Saart.  Today  we  will  use  a  scenario  and 
apply  the  decision  aodel  to  solve  and  report  a  solution  in  class. 

OBJECTIVE:  Apply  the  principles  and  concepts  of  Saart  to  a  given 

scenario. 

OBJECTIVE:  Solve  previously  unencountered  probleas  using  the 

weighted  criteria  aodel  and  the  Saart  package  as  a  Decision  Sup¬ 
port  System 


DEVELOPMENT 


1.  Using  Decision  Model  with  Saart  (2  hours) 

A.  Instructor  will  handout  Problea  A  (Handout  5-1)  to 
students  and  review  Instructions  on  procedures. 

B.  Students  will  use  tiae  allotted  to  solve  problem  using 
Smart  and  the  weighted  criteria  aodel. 


C.  Answer  will  be  provided  to  Instructor  during  1st  hour 
of  lesson  6. 

D.  Instructor  provides  assistance  as  required 

SUMMARY/REVIEW 


Today’s  scenario  gives  us  an  example  of  how  to  apply 
ciples  and  concepts  of  Saart  to  a  problea.  The  next 
be  more  complex  and  will  further  your  ability  to  use 
port  Systems  and  Smart  to  solve  probleas. 


the  prin- 
scenar io  wl I  I 
Decision  Sup- 
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LESSON  PLAN  *6  <2  HOURS) 


INTRODUCTION 

ATTENTION 

As  required 

MOTIVATION 

As  required 

REVIEW 

Review  Smart  modules  and  Weighted  Criteria  Model. 

OVERVIEW 

Provide  answer  to  and  review  Problem  A.  Hand  out  Prob¬ 
lem  B.  Students  start  work  on  Problem  B. 

OBJECTIVE:  Apply  the  principles  of  Smart  to  a  given  scenario. 

OBJECTIVE:  Solve  previously  unencountered  problems  using  the 

weighted  criteria  model  and  the  Smart  package  as  a  Decision  Sup¬ 
port  System. 

DEVELOPMENT 

I.  Using  Decision  Model  with  Smart.  (2  hours) 

A.  Instructor  will  provide  answer  to  Problem  A  and  re¬ 
view  will  students. 

B.  Instructor  will  handout  Problem  B  (Handout  6-i)  to 
students  amd  review  instructions  on  procedures. 

C.  Students  will  use  time  alloted  to  solve  problem  us 
ing  Smart  and  the  weighted  criteria  model. 

D.  Students  will  have  the  two  hour  block  in  this  lesson 
and  two  hour  block  in  lesson  7  to  work  on  this 

prob 1 em. 

E.  Answer  will  be  provided  in  lesson  8. 

F.  Instructor  provides  assistance  as  required. 

SUMMARY/  REVIEW 

Todays  scenario  gives  us  an  example  of  a  more  complex  problem  and 
will  futher  your  ability  to  use  Decision  Support  Systems  and  Smart 
to  solve  problems.  Next  lesson  will  proved  more  time  to  work  on 
this  scenario. 


LESSON  PLAN  #7  (2  HOURS) 

INTRODUCTION 

ATTENTION 

As  required 

MOTIVATION 

As  required 

REVIEW 

Review  Smart  modules  and  Weighted  Criteria  Model. 

OVERVIEW 

Students  continue  work  on  Problem  B. 

OBJECTIVE:  Apply  the  principles  of  Smart  to  a  given  scenario. 

OBJECTIVE:  Solve  previously  unencountered  problems  using  the 

weighted  criteria  model  and  the  Smart  package  as  a  Decision  Sup¬ 
port  System. 

DEVELOPMENT 

1.  Using  Decision  Model  with  Smart.  (2  hours) 

A.  Students  will  use  time  alloted  to  solve  problem  us 
ing  Smart  and  the  weighted  criteria  model. 

B.  Students  will  have  the  two  hour  block  in  this  lesson 
to  continue  to  work  on  this  problem. 

C.  Answer  will  be  provided  in  lesson  8. 

D.  Instructor  provides  assistance  as  required. 

SUMMARY/  REVIEW 

Todays  scenario  gives  us  an  example  of  a  more  complex  problem  and 
will  futher  your  ability  to  use  Decision  Support  Systems  and  Smart 
to  solve  problems.  Next  lesson  will  proved  more  time  to  put  final 
touches  on  this  scenario  and  provide  the  solutions. 
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LESSON  PLAN  *8  (2  HOURS) 


INTRODUCTION 


ATTENTION 

As  required 

MOTIVATION 

As  required 


C 

$ 
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& 


REVIEW 

Review  Smart  modules  and  Weighted  Criteria  Decision  Model. 
OVERVIEW 

Students  wrap  up  work  on  Problem  B.  Instructor  reviews 
solution  to  Problem  B.  Summarizes  course  and  passes  out  course 
cr i tique. 

OBJECTIVE:  Apply  the  principles  of  Smart  to  a  given  scenario. 

OBJECTIVE:  Solve  previously  unencountered  problems  using  the 

weighted  criteria  model  and  the  Smart  package  as  a  Decision  Sup¬ 
port  System. 

DEVELOPMENT 


I.  Using  Decision  Model  with  Smart  (45  minutes) 

A.  Students  will  wrap  up  work  on  using  Smart  and  the 
weighted  criteria  model  to  solve  Problem  B. 

B.  Instructor  provides  assistance  as  required. 

15  Minute  Break 

II.  Provide  solution  to  Problem  B  (45  minutes) 


n 


A.  At  least  one  student  briefs  the  solution  to  Problem  B. 
All  students  turn  in  written  report  of  solution. 


B.  Instructor  reviews  correct  solution.  (Handout  8-1) 


SUMMARY/  REVIEW 


Todays  scenario  gives  us  an  example  of  a  more  complex  problem  and 
will  futher  your  ability  to  use  Decision  Support  Systems  and  Smart 
to  solve  problems.  This  course  has  provided  you  with  a  general 
knowledge  of  decision  making  theory,  decision  modeling,  decision 
support  systems  and  the  weighted  criteria  model.  Also,  it  has 
provided  you  the  opportunity  to  apply  the  principles  and  concepts 
of  Smart  to  a  given  scenario  to  solve  a  problem  using  the 
knowledge  you  obtained  in  decision  making. 

Instructor  hands  out  course  critque  AU  Form  629  for  students 
comp! etion. 
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DEC  I  S  I  ON  PROBLEMS 
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Samp  1  i  ng 

Bias 

Ub i qu i tous  average 
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Mean i ng  1  ess  difference 
Conno tat i on 

Status 


GROUP  DEO  I  S  I  ON  MAK  I  NG 


Advantages 
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Spread  of  author i ty 
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Cost 
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Research 
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SUMMARY 


I.  Decision  T  In  e  o  x~  y 

A.  Mow  are  decisions  made  ? 

B  .  Decision  L.  o  o  jd 

C •  Importance  of  decision 

D.  TT"  line-cost  relationship 

E  .  Decision  ingredients 
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DECISION  SUPPORT  SYSTEMS 


Pros 


Pre-programmed 
Fairly  simple 
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P  r  ob  1  em  definition 
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APPENDIX 


Handout  1-1 
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INTRODUCTION  TO  MODELING 


1.:  Win  MODEL 
1 .  i  I  Necessity 
112  Better  Decisions 
I  1.3  Insight 

I  t.-*  Aid  tit  I’rtM. muttons 
I  1.5  Intuition 

1.2  A  MODELING  DISCIPLINE 

1.2.1  .Simplicity 

1.2.2  Communication 

1.2.3  The  Manager's  Role  in  Modeling 

1.3  GETTING  STARTED 

1.4  CREATING  AND  USING  A  MODEL  IN  A  HIGH  LEVEL 
LANGUAGE 

1.5  INCORPORATING  DECISION  PREFERENCE  INTO  MODELS 
1  6  USE  OF  CASES  AND  EXERCISES 

1  7  SUMMARY 
KEY  TERMS 
EXERCISES 

This  book  is  about  creating  and  using  decision  models  with  the  aid  of  a  computer  decision 
support  system  (DSS).  For  our  purposes  a  decision  model  is  any  quantitative  or  logical  ab¬ 
straction  of  reality  that  is  created  and  used  to  help  somebody  make  a  decision.  It  consists  of 
quantities  and  their  relationships.  For  example,  if  you  were  considering  the  purchase  of  a  piece 
of  real  estate,  you  would  project  revenues  and  costs  over  the  next  10  years  and  a  residual  value 
of  the  property  alter  this  time  and  then  put  this  information  together  to  help  you  assess  what 
the  property  is  worth.  You  may  w  ish  to  express  the  relationship  of  revenues  and  costs  to  inllution 
and  then  investigate  a  variety  of  inflation  scenarios.  A  decision  model  would  contain  all  of 
your  forecasts  and  all  of  the  relationships  among  the  variables.  It  would  provide  an  estimate 
of  the  value  of  the  property  for  any  inflation  scenario  you  may  envision. 

A  DSS  is  the  conduit  for  creating,  revising,  checking,  and  using  the  model.  In  its  crudest 
form,  the  DSS  may  consist  of  a  spreadsheet  planning  system,  such  as  VisiCale  (or  one  of  its 
tnanv  cousins),  or  an  equation  solver,  such  as  TKISolver.  Most  ot  the  tilings  you  might  like 
to  do  in  using  this  book  could  be  done  reasonably  well  with  even  the  simplest  ot  such  soil  ware. 
The  professional,  however,  will  quickly  develop  an  appetite  for  a  higher  level  of  decision- 
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4  GETTING  STARTED 


nutkiiiLT  support  Hunk  ot  (lie  complete  IJSS  .m  .1  liu.li  In..!  I.meu.igc  th.i>  allows  lot  11.1lm.1l 
hnglish-likc  expression  oi  the  iiukIcI.  ih.il  is  able  lo  access  corporate  anil  vendor  data  bases 
that  has  easy-to-use  graphics  lor  displaying  the  results;  and  that  contains  powerful  computations 
features  lor  activities  such  as  “what  if."  sensitivity  analysis,  goal  seeking,  extrapolation,  nsl 
analysis,  and  optimization.  In  addition,  think  of  the  DSS  as  a  system  that  supports  the  managei 
in  treating  ill-structured,  messy  problems  and  extends  and  enhances  the  manager's  own  un 
derstanding  and  judgment  rather  than  providing  a  unique  solution. 

The  examples  in  this  book  use  the  Interactive  Financial  Planning  System  (IFPSl1.  whicl 
has  all  ot  the  features  just  mentioned  in  an  easy-to-use  package  that  tuns  on  a  mainframe 
computer.  A  companion  package  for  the  personal  computer.  Il  l’S  Personal,  is  lulls  compatible 
with  IFPS  on  the  mainframe  and  will  run  most  of  the  example  models  in  this  book.  IFPSl 
Personal  does  not  support  risk  analysis  and  optimization  and  H  does  not  solve  problems  with 
the  same  rich  variety  of  features  available  on  IFPS. 

Many  othei  mainframe  financial  planning  systems  have  features  similar  to  IFPS.  and  the 
user  ot  this  book  could  use  these  systems  to  carry  out  the  modeling  tasks  and  develop  ntodeb 
tor  the  examples.  The  list  of  usable  systems  at  the  time  of  printing  ot  this  book  includes  the 
following: 


System 

Vendor 

CUFFS 

CUFFS  Planning  and  Models.  Ltd 
New  York.  N  Y 

EIS 

Boeing  Computer  Sen/ires  Co 
Seattle.  Wash 

Empi-e 

Applied  Data  Research 

Princeton.  N.J 

Express 

Management  Decision  Systems 
Wa/tham.  Mass. 

FCS-EPS 

Evaluation  &  Planning  Systems.  Inc 
Houston,  Tex 

Foresight 

United  Information  Services 

Overland  Park.  Kan 

GSAGSM 

Prediction  Sen-ices.  Inc 

Manasquan.  N.J. 

IMPACT 

MDCR.  Inc. 

East  Brunswick.  N  J 

Model 

Lloyd  Bush  &  Associates 

New  York.  N  Y. 

MSAFMS 

Management  Science  America 

Pt  anra.  Ga 

Simpian 

Simplon  Systems 

Chapel  Hill.  N  C 

Stratagem 

Integrated  Planning.  Inc 

Boston.  Mass 

System  W 

Ccmshare 

Ann  Arbor.  Mich. 

XSIM 

Interactive  Data  Ccrp 

Waltham  Mass. 

There  aie  inaiix  software  possibilities  on  the  micros omputet  as  well,  too  many  to  provide 
a  complete  list.  In  addition  to  me  many  cousins  of  VisiCalc  and  IFPS  Personal,  the  list  of 
niicnvonipiitvi  soitwarc  available  at  the  time  this  book  went  to  press  would  include: 
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1.1  WHY  MODEL? 


1.1.1  Necessity 


Hi'  INTRODUCTION  TO  MOUI  i  iNu  5 


Software 

Vendor 

1  V-3 

Lotus  Development  Corporation 
Cambridge.  Mass 

Encore 

Eero*  Microsystems.  Inc 
McLean.  Va 

MBA 

Context  Management  Systems 
Torrance,  Calil 

Multrplan 

Microsoft 

Bellevue,  Wash 

System  W 

Comsharo 

Ann  Arbor,  Midi. 

TK’Solvrr 

Software  Arts 

Wellesley,  Mass 

VisrCtilc 

VistCorp 

San  Jose.  Calif 

Hits  ,i  Smk  on  nunkling,  not  computer  language.  and  u  is  inicndcd  lor  users  of  these 
other  systems  as  well  as  Il  l’S  users.  In  most  cases  the  non-ll  I’S  users  will  he'  able  to  undeistand 
the  Il  l’S  models  easily  and  translate  them  quickly  into  the  language  of  their  own  systems. 


You  build  a  model  to  help  you  make  a  decision  or  to  help  someone  clse's  decision.  The  help 
comes  in  two  ways,  hirst,  the  decision  maker  can  respond  to  much  more  complexity  than  one 
person  can  easily  grasp  and  resolve.  Second,  the  mode),  through  computer  support,  can  keep 
track  of  many  details  and  perform  rapidly  all  of  the  computations.  This  allows  the  modeler  to 
devote  attention  to  judgments  made  about  the  individual  details  and  composite  results  produced 
by  the  model. 


Models  are  built  from  necessity.  They  are  done  reluctantly  when  simpler  approaches  will  not 
suffice.  They  are  not  a  goal  in  themselves,  even  though  they  can  be  fascinating,  almost  seductive 
in  pulling  you  from  the  decision  at  hand. 

No  one  wants  a  model.  People  making  decisions  want  the  help  that  models  can  efficiently 
give.  The  model  is  not  part  of  a  goal — the  decision  is  the  goal.  The  model  must  be  limited  to 
a  small  effort  relative  to  the  importance  of  the  decision.  Low-stake  decisions  will  be  modeled 
only  if  they  are  repetitive  or  gcncrali/.ablc  enough  to  be  levered  into  a  high-stakc  problem. 

Learning  to  model  requires  adapting  one’s  language  in  order  to  communicate  the  model  and 
its  results  effectively.  The  medium  with  which  to  communicate  models  both  to  computers  and 
to  others  is  now  provided  by  modern  high-level  modeling  languages.  This  book  adds  other 
design  and  communication  tools  to  aid  the  process  of  translating  a  messy  problem  into  a  model. 
While  it  is  necessary  for  many  people  to  become  accustomed  to  new  language  and  certain 
conventions  of  communication  to  create  models,  few  people  need  to  specialize  in  and  study 
the  language. 

In  this  book  computer  language  and  mathematics  arc  treated  as  English  would  be  in  a 
freshman  English  course:  we  all  need  to  use  English,  but  understanding  language  is  not  a  goal 
in  itself,  as  it  might  be  for  an  English  majoi .  The  modeler  who  is  adept  in  a  particular  modeling 
language  is  like  the  writer  of  diplomatic  communiques.  The  translator  can  lake  pride  in  accurately 
rendering  the  subtlety  of  the  subject.  Yet  neither  the  language  nor  the  model  is  the  end  in  itsell; 
they  are  means  to  the  end  of  better  decisions. 


Il^n^l^CO^UTER^IDEoTECI?Io!^AriNG(U^I^OwlA!^!^7^ 
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t.1.2  Belter  Decision* 

II..-  model  lus  helped  you  it  you  get  a  better  Jinsion.  The  decision  can  take  into  account 
more  ol  ihc  relevant  tacts  and  how  those  tacts  apply  to  the  deeision.  live  deeision  can  deal 
w  nit  many  relationships  among  things  that  inliucncc  the  outcomes  of  interest.  The  decision  can 
include  the  interaction  of  influences  over  a  much  longer  period  of  time  so  that  the  decision 
does  not  iust  respond  to  the  most  obvious  short-term  considerations.  Ihe  decision  is  better 
because  the  model  has  allowed  a  sensitivity  analysis:  The  outcome  has  been  studied  as  different 
assumptions  arc  methodically  varied.  The  impact  of  uncertain  factors  on  the  surety  of  results 
tan  he  understood  The  decision  maker  can  understand  which  assumptions  most  affect  the 
outcome 


1.1.3  Insight 

\  model  ei'cs  you  imig/if  into  your  subject.  You  can  explore  the  balances  and  tradeoffs  among 
the  t.it.  tors  thjt  enter  ihe  decision.  You  Jeam  ihe  structure  of  the  subject —the  relationships 
among  influences.  It  is  useful  to  break  a  problem  into  pieces  and  put  it  back  together  in  a 
model  ui'i  to  understand  its  anatomy.  Diagnosis  of  other  problems  for  which  you  do  not  bu;.  1 
a  model  will  be  heller  because  of  this  understanding. 


1.1.4  Aid  to  Presentations 

\  model  can  be  an  uni  to  presentations.  The  model  makes  explicit  the  beliefs  about  interactions 
aspcvts  ol  the  subject  Your  presentation  to  the  decision  makcrisl.  or  your  depiction  of  your 
.mu  division,  uses  that  structure.  It  shows  your  understanding  of  the  problem  as  compactly  as 
possible  You  can  concentrate  on  the  important  aspects,  as  shown  by  the  results  of  modeling, 
lather  tiun  the  obvious  aspects. 


1.1.5  Intuition 

Complex  systems  behave  noninfuitivcly.  lire  model  gives  you  insight  into  these  normituitive 
behaviors  that  some  from  time  lags  between  action  and  response,  from  interactions,  and  Iron; 
ihc  Jumping  ol  one  influence  by  another.  The  model  provides  intuition  about  the  whole,  starting 
with  intuition  about  the  parts. 

ll.c  okhIcI  tells  you  which  gaps  in  your  knowledge  matter  Necessarily,  you  always  work 
with  incomplete  understanding  and  data  Most  gaps  do  not  affect  the  dcci-ion  much,  but  your 
i  sli)  analysis  tells  you  which  pieces  of  information  are  important.  This  sets  your  agenda  l"i 
research  ll  lime  and  money  allow,  you  know  which  areas  of  study  will  most  improve  the 
.luulitv  ol  'he  decision 


1  2  A  MOOEUNG  DISCIPLINE 

I  In  mode*  i  iust  be  reliable  It  must  accurately  reflect  the  assumptions  ol  its  builder  A  dis- 
iplnad  «icii ti.piiicni  ol  the  model  is  essential.  The  rest  ol  this  chapter  describes  such  a 
Jim  t pi i in  oik-  lii.it  w«*rks  well  Subsequent  chapters  develop  the  elements  of  that  discipline 

;>ic.i  bs  ptci  e 


1  2  1  Simplicity 

IK  i  ..*,'  1  nai-i  ts  kepi  simple,  both  to  help  make  it  reliable  and  to  limit  the  investment  in 
•  tin  *  V;  should  be  extendable  New  inflncmcs  may  need  to  be  taken  into  account  and 
.*  ,|in  i  s  mai  be  asked  about  the  subtcit  matter  ol  the  model  Thus  the  process  ol  model 
hu.l.tn^  n-i  ni'iii/.  *  two  tacts  Hist,  tin-  model  will  grow  and  shrink  in  liiturc  uses,  thus  the 
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•ti.nlvKi  imiim  us,-  took  that  tVsihie  editing  Second.  .1  iisii,.;  ill.,  i|iiuii  u., -deling 

iiiiimii  K  JiMrilvil  in  u-iiiin  nl  ,i  llnwili.nl  ll  is  ini|k'sMl>k-  i,i  in.  hull-  all  „l  tin  Inane lung 
poinis  in  which  il  may  he  necessary  to  go  hack  and  redo  a  previous  stage  ol  the  process  or 
skip  ahead  to  a  later  stage  and  work  backward.  Two  important  watchwords  are  simplify  lirst- 
cut  efforts  to  the  bare  essentials  and  reconsider  any  structure  already  applied  to  tin-  problem 
in  going  on  with  the  process. 


1.2.2  Communication 

A  modeler  must  communicate  with  a  computer  that  runs  the  model  I  Ins  is  the  least  important 
tdrin  of  communication.  More  importantly,  model  builders  communicate  with  themselves, 
thiough  the  model,  about  the  struetuie  of 'Hie  subject  that  is  modeled.  I  he  model  must  he-  clearly 
written  so  it  tan  he  quickly  understood.  This  clarity  also  helps  make  the  model  reliable. 

•he  model  also  provides  communication  to  other  people.  It  represents  the  eiuNidimenl  of 
the  bclicls  o|  those  who  developed  its  structure:  its  clarity  is  essential. 

1.2.3  The  Manager's  Holes  in  Modeling 

\  lull  appreciation  ol  the  specific  puqvisc  of  the  discipline  requires  in  mulct  standing  ol  the 
relationships  between  the  manager  and  the  model.  Throughout  their  careers,  managers  will 
work  with  decision  models  in  three  roles.  The  manager  serves  as  model  builder  and  analyst. 
as  initiator  and  user  of  the  model,  and  as  the  model's  beneficiary  or  client.  These  roles  arc 
illustrated  in  the  Stevens  &  Company  ease  in  this  hook.  In  that  case  a  real  estate  lirm  that 
brokers  large  estates  and  agricultural  properties  is  interested  in  modeling  a  latge  limber  and 
farm  property  for  prospective  investors.  The  company  engages  a  student  of  a  master  ol  business 
administration  (MBA)  program  to  carry  out  the  modeling  work.  In  this  situation,  the  MBA 
student  is  the  analyst,  the  broker  is  the  user,  and  the  prospective  buyer  ot  the  property  is  the 
client. 

While  settings  of  problems  may  vary,  these  roles  are  generally  identifiable  in  virtually  all 
problems,  although  one  person  may  play  more  than  a  single  role.  The  Tiiictoii  eases  illustrate 
the  roles  in  a  corporation,  for  example.  A  financial  staff  member  is  the  analyst,  the  v  ice  president 
of  linance  is  the  user,  and  the  members  of  the  new  products  review  committee  t  senior  executives! 
are  the  clients. 

Typically.  MBA  graduates  play  the  role  of  analyst  more  often  in  the  early  years  following 
graduation.  As  they  move  up  in  the  organization,  they  take  on  a  greater  portion  of  the  user 
tole  (and  have  analysts  reporting  to  them).  As  they  become  responsible  for  mote  and  more 
decisions,  they  increasingly  are  clients  with  respect  to  the  m,*dc|s. 

hacli  toll-  repines  separate  skills  and  an  appreciation  of  the  tasks  faced  by  those  in  the  other 
roles.  As  a  user,  the  manager  will  leant  to  define  objectives  and  pcrioimancc  measures  lor 
decision  making,  to  structure  the  variables  that  will  be  used  in  the  model,  and  to  evaluate  and 
use  the  support  offered  by  the  model.  As  an  analyst,  the  manager  will  learn  how  to  write  the 
model,  how  to  carry  out  the  assessment  of  numbers  needed  in  the  model;  how  to  conduct  an 
analysis  of  any  combination  of  certain,  risky,  and  lime-dependent  variables;  and  how  to  com¬ 
municate  to  supervisors  the  work  done  on  the  model.  In  both  the  user  and  the  analyst  roles  the 
manager  will  need  to  know  how  to  present  the  model  design  and  results  to  clients  As  a  client, 
the  manager  will  learn  to  evaluate  and  understand  the  work  of  others  and  leant  appropriate 
ways  to  niicncnc  in  the  modeling  cl  fort. 

I  he  skills  necessary  to  Iv  effective  in  each  ol  these  thtee  roles  ate  developed  m  this  l>ook 
The  discipline  ol  modeling  i*.  described  assuming  the  reader  is  interested  m  learning  all  three 
roles  Indeed,  in  many  of  the  eases  in  the  book,  proper  understanding  ot  (lie  mIimIioii  and  the 
appropuate  tasks  to  carry  out  requires  that  the  pioblcm  bo  examined  limn  the  perspective  of 
each  tolc 
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1.3  GETTING  STARTED 

Mallards  often  have  the  greatest  ditlieulty  know  me  how  to  stair  a  model  I  heir  problems  m 
appear  to  he  huge  and  untidy,  and  they  may  have  little  contidenec  and  experience  in  treat, 
a  model.  Thus  a  major  focus  of  this  book  is  model  structuring. 

Ilovv  do  you  start  modeling?  First,  understand  the  decision  that  is  to  he  made.  This  sour 
simple,  hut  very  often  a  problem  is  so  complex  that  no  one  has  clearly  stated  what  they  i 
try  ing  to  decide.  This  phenomenon  was  illustrated  vividly  to  me  in  working  with  cxecutii 
on  a  new-produet-developmcnt  problem.  Although  this  was  a  big  project  on  which  many  pco| 
had  already  done  a  lot  of  planning.  I  could  not  get  them  to  tell  me  what  the  decision  to 
made  was.  It  might  have  been  a  go  or  no-go  decision  on  the  product .  or  it  may  really  ha 
been  a  product  redesign  ipiestion  since  the  commitment  to  the  product  in  some  lorm  appear 
hrm.  Although  a  lot  ol  time  and  work  had  already  been  spent  on  the  problem,  no  one  was  s« 
exactly  what  the  decision  was  to  be  made  and  what  were  the  available  alternatives  In  tl 
case,  a  little  time  spent  defining  the  questions  at  the  outset  could  have  saved  an  enomni 
amount  ol  time  later 

Finding  the  objectives  to  be  achieved  in  making  the  decision  is  not  always  obvious  01  impli 
in  the  decision.  Make  sure  what  is  being  maximized  before  creating  a  model  to  decide  how 

do  it 

C  hapter  2  presents  ways  to  delme  decision  variables,  to  establish  the  objectives  ol  decist 
making,  and  to  identify  attributes  associated  with  the  objectives.  \  key  contribution  ol  ll 
material  is  the  assurance  that  it  can  give  the  modeler  that  the  objectives  of  the  decision  mal 
can  be  translated  into  attributes  that  measure  the  degree  of  achievement  of  the  objectives. 

Having  identified  the  variables  ot  a  model,  the  next  step  is  to  decide  how  these  variabl 
relate  to  one  another  Chapter  3  presents  tools  lor  structuring  a  model  design  from  the  variabli 
The  influence  diagram  displays  all  v  ariables,  and  arrow  s  running  from  one  variable  to  anoil 
indicate  the  direction  of  influence.  V  ariables  that  are  assumed  to  he  known  with  certainty  f 
distinguished  from  those  that  are  uncertain. 

The  diagram  also  uses  three  distinctive  types  ot  influence  The  simplest  influence  is  <i 
where  the  level  of  one  variable  determines  the  level  of  another  variable  with  <<riuini\ 
h.iulfnt  influence  implies  that  a  variable  only  partially  affects  the  level  ot  another  and 
unpredictable  elfcct  also  partially  determines  the  level  of  the  influence*!  variable  flic  linal  ty 
ol  nlluciicc  is  a  prcU  rfin  c  influence,  wherein  ihe  desirability  ol  an  attribute  is  influenced 
another  variable  or  attribute. 

flic  step  of  creating  the  influence  diagram  is  the  most  important  one  m  establishing  t 
lianiework  of  the  model  Often  you  tmd  a  "maior"  influence  is  not  linked  to  an  attribute  at  i 
When  tins  occurs,  demote  it  to  u  minor  consideration  to  he  handled  outside  the  model  SouictiiH 
holes  in  the  influence  diagram  indicate  that  intermediate  variables  are  missing.  Not  only  di 
the  finished  influence  diagram  make  you  ready  to  gel  down  to  the  mtty-gutty  ol  writing  t 
model,  it  is  ihe  most  convenient  form  lor  presenting  the  model  •».  others. 


1.4  CREATING  ANO  USING  A  MODEL  IN  A  HIGH-LEVEL  LANGUAGE 

I  he  ii.  xl  step  is  lo  decide  on  tile  loim  of  relationship  for  each  m  flu.  ikc.  Keep  lel.itioiishi 
simple,  there  is  no  prize  for  inliod'jemg  the  most  ami  mal  mathematics  l.aUi  sups  ot  t 
modeling  discipline  will  tevisii  these  i  hoiccs  and  you  will  have  an  otderly  way  to  improve  t 
ones  dial  m.ittci 

This  d>vs  not  mean  that  within  the  bounds  ol  simplicity  and  conciseness  the  model  di.m 
not  be  as  .in  male  a  repiesentatioii  ■>!  icalilv  as  possible.  I  lie  modclei  needs  lo  become  I  until 
with  the  wide  ranee  ol  possible  relationships  among  vaiia'ile'  tli.it  may  Ih-  cxpicsscd  m  "id 
to  create  tcalistic  models  Chapter  t  descubcs  a  menu  ol  mathematical  liiiMions  to  toe 
c'picssmg  :•  relationship  between  a  dependent  callable  and  one  el  mole  influencing  vanablt 
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I  examples  uw  till-  IcalUlcs  ol  Ill’S  lull  III.  m<  <»lollil;.‘  >..11  I'll  .  *■  ii.  .iv.miHc  nil  most 
high  level  pkmnuip  or  modeling  languages  Mom  lciatioiiships  van  Iv  pioduccd  with  a  little 
elton  wen  on  mtcit<ctmi|Hitcr  spreudsiieci  planning  sol t ware. 

Kathloin  variables  arc  nuHlcled  with  a  menu  of  available  probability  distributions.  WIicii 
i.iiutoni  variables  ate  used,  the  models  are  solved  using  the  technique  ol  Monte  Carlo  simulation 
ideseribed  in  Chapter  5)  in  order  to  see  the  uncertainty  in  the  attributes 

Chapter  5  describes  how  to  complete  the  model  to  obtain  piclmuuary  results  and  then  how 
to  improve  and  validate  the  model.  Alter  cheeking  the  pieces  of  the  modi ! .  von  test  the  accuracy 
ol  the  model  in  its  composite  form  A  first  cut  run  ol  the  model  is  the  place  to  begin. 

What -if  exercising  helps  in  understanding  and  verily  mg  the  model  and  provides  answers  to 
decision  questions  Sensitivity  analysis  loutui. tin-  process  •  .-.ilmg  the  sigmlieunce  ol 
intci mediate  \anublc'  tn  delerininmg  attribute  level-  t'se  tin*  uiulei st.iading  to  decide  il  and 
how  to  extend  the  model 

At  this  stage,  you  can  test  spec  die  goals  using  the  model  I'm  example,  you  can  check 
whether  it  is  possible  to  attain  some  target  level  of  performan. e  on  a  spccitic  attribute.  I  his 
begins  to  move  the  problem  trom  the  realm  of  whal  il  to  the  realm  ol  "what's  best  "  A  whal’s- 
Ivst  analysis  requires  evaluating  the  relative  desirability  of  alternative  levels  ol  outcome  attri¬ 
butes.  flits  raises  questions  of  bow  to  treat  multiple  objectives  and  uncertain  attributes 


1.5  INCORPORATING  DECISION  PREFERENCE  INTO  MODELS 

Chapter  b  describes  the  major  ways  to  make  choices  accounting  for  multiple  objectives.  Starting 
u  itti  dominance  and  other  approaches  that  do  not  require  tradeoffs  among  attributes,  the  chapter 
goes  on  to  describe  procedures  for  w  eighting  attributes  These  procedures  are  easily  incorporated 
directly  into  a  model . 

Chapter  7  provides  the  modeler  with  methods  for  incorporating  attitude  toward  risk  into  the 
model.  An  important  aspect  of  the  approach  of  this  chapter  is  the  discussion  of  how  to  treat 
risk  when  one  is  modeling  corporate  risk  preferences,  where  there  is  no  single  person  to  express 
attitude  towards  risk. 

The  modeler  may  want  a  more  realistic  model  of  preferences  than  was  provided  in  Chapter 
<>  In  particular,  it  may  Ik  necessary  to  treat  interactions  among  attributes  and  nonhneut  values 
lor  attributes.  For  example,  an  attribute  such  as  square  feet  ol  space  in  a  model  to  help  in 
choosing  a  home  may  be  such  that  its  value  is  nonlinear.  That  is.  the  value  ol  an  additional 
100  square  feet  of  space  may  decline  as  the  sj/e  of  home  increases.  I ’references  for  this  attribute 
may  interact  with  another  variable  or  attribute.  Tor  example,  the  location  ol  the  house  may 
greatly  alleel  the  desirability  of  various  home  sires.  These  issues  are  treated  m  Chapter  X 
Besides  discussing  the  implications  of  the  various  preference  models,  the  chapter  gives  guidance 
on  assessing  preferences. 

The  final  two  chapters  deal  with  speciltc  application  problems.  Chapter  9  shows  how  to  use 
models  for  group  decision  making.  The  principal  application  of  this  would  be  to  the  committee 
decision  problem,  but  more  general  collective  choice  problems  and  baigatmng  problems  arc 
considered.  Voting  rules,  scoring  rules,  procedures  for  achieving  consensus,  and  group  pref¬ 
erence  functions  are  presented  and  incorporated  into  decision  models. 

Chapter  10  treats  issues  that  arise  when  modeling  risky  protects  that  stretch  over  sigmlicanl 
amounts  of  time.  Several  approaches  are  described.  The  discussion  then  centers  on  when  and 
why  each  possible  approach  should  be  used. 

The  discipline  developed  in  this  book  will  prepare  you  to  take  an  unstructured  problem, 
decide  on  the  important  variables  and  attributes,  stru.ture  influences  among  1  lie  si-  van.iblcs, 
apply  your  own  or  a  group's  preferences  to  them,  exercise  the  model,  and  make  a  division 
What  is  then  needed  is  familiarity  with  u  wide  range  ol  applications  ami  some  cxpciiencc 
developing  models  in  a  decision  context.  I  he  cases  making  up  (lie  rest  ol  the  hook  piovidc 
this  iip|H<riumty  to  uitcrn.ili/c  the  discipline. 
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1.6  USE  OF  CASES  ANO  EXERCISES 

Cases  are  organized  l>>  lunctioiul  or  application  area  as  slum ii  m  the  table  ol  contents  Not 
theless.  the  cases  are  intended  to  develop  specific  modeling  skills  Assignment  questions 
develop  those  skills  are  given  lor  particular  eases  at  the  end  ol  each  chapter  Some  cases  ; 
integrative:  no  assignment  questions  are  given  lor  them.  A  principal  component  ol  learning 
create  a  model  is  developing  judgment  about  vsliat  is  the  major  modeling  task  Ihus  thediagno 
ol  what  to  do  with  the  integrative  cases  is  a  key  part  of  the  learning  that  comes  from  ease 
Clearly,  (he  learning  that  will  come  Irom  the  kinds  of  eases  in  this  bi<ok  will  he  enhanc 
by  classroom  discussion.  Where  this  is  not  available,  discuss  the  pioblcnis  with  colleagues, 
use  the  cases  to  identify  similar  problem  areas  in  your  own  area  ol  res|ionsibihty  Work  tht.-u 
these  personalized  cases  as  you  read  the  chapters. 

With  each  chapter  are  exercises.  Spend  some  time  with  these  as  you  read  the  chapters  Si  a 
ol  the  exercises  have  sample  solutions  at  the  end  of  the  K>ok.  Recognize  that  lew  ot  ths 


EXHIBIT  i.t  In'iuonce  diagram  ol  the  modeling  discipline  and  the  hixm  ••  organization 
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csvu  iscs  have  .i  Miii'ii*  i  iphl  answer .  .mil  these  solutions  should  r  <  •  >11! v  as  emd.  *  (  * -i r.pit.'U' 
the  xunk  son  intend  to  do  on  the  exercise  before  flipping  to  the  back  ol  the  l>oi>k  l  Icarly .  the 
value  ol  the  material  lor  the  nonclassroom  user  is  tied  to  the  decree  ot  sell  discipline  you  can 
muster  to  work  through  the  exercises  and  use  the  cases  along  with  the  reading  ol  the  chapters. 


1.7  SUMMARY 

W  hat  hook  on  modeling  would  he  complete  without  a  inmtcl  of  its  conceptual  design  ?  I  he  best 
way  to  express  the  essence  of  a  model  in  a  nutshell  is  through  an  intluciivc  drag tarn  Thus  it 
is  appropriate  to  end  this  chapter  with  an  inlluence  diagram  of  the  hook  and  its  associated 
modeling  discipline  (see  l-xhihit  l.l).  Undoubtedly,  this  exhibit  will  shed  moie  light  on  the 
schema  lor  the  lx>ok  after  the  material  on  influence  diagrams  in  Chaplet  '  has  Ivcn  lead  It 
would  he  wise  to  look  at  the  exhibit  briefly  now.  then  refer  to  it  aftet  reading  Chaplet  '  and 
latei 

flic  rectangles  in  l.xhibit  l.l  represent  choices  made  by  the  modelei  outside  the  modeling 
process.  The  modeler  must  decide  what  are  the  boundaries  ol  the  problem  and  who  will  play 
the  roles  ol  user,  analyst,  and  client  with  respect  to  the  model.  Circles  relet  to  variables  in  the 
modeling  ptoecss.  or  in  other  words,  the  component  tasks  laced  by  the  modeler  in  reaching 
the  ultimate  goal  of  making  a  decision.  Note  that  these  tasks  center  on  the  model  ot  the  problem 
itself  Ot  course  the  ultimate  measure  of  the  value  of  modeling  is  the  </<-<  /.*/<<«.  represented  by 
an  oval 

KEY  TERMS 

decision  model  simplify  -reconsider 

better  decision  roles  in  modeling:  analyst,  user,  client 

insight  modeling  discipline 

aid  to  presentation 

intuition  about  (he  whole 

EXERCISES 

1.1  Why  are  you  interested  in  this  book?  What  are  your  typical  modeling  tasks  ’  What  loletst  do  you 
play  in  these  modeling  tasks — analyst,  user,  or  client’  Select  two  or  three  ol  these  t  u.k-  to  think 
about  as  you  go  through  this  book 

1.2  Based  on  your  prior  experience  with  quantitative  modeling,  assess  your  own  philosophy  ol  mislehng 
Make  a  few  notes  on  the  process  of  going  from  problem  to  model  to  decision  flow  docs  u  vomparc 
with  rhe  ideas  in  this  chapter? 


Handout  2-2 


Decision  Support 


Y 


|  WTOJU.  KtHHfT  |  ■■■■pOUR  mission  was'to 

Programs  that  help  you  W  take  that  modest  bud- 

weigh  risks  and  marshal  SLpJS^uSw  spirit 

facts  really  can  improve  promoted  by  the  top 

your  business  decisions  executives  at  your 

JH  company,  originate 

i  and  implement  your 
own  projects.  You  and  your  management  team  did  just  that,  several 
times,  in  fact,  and  did  it  well,  with  a  few  dollars  to  spare.  Indeed, 
the  team  feels  it  has  the  Midas  touch;  during  its  last  meeting,  one 
of  your  people  suggested  developing  a  new  product  to  introduce  in 
a  hot  market.  You  are  mildly  in  favor  of  the  idea  but  also  apprehen¬ 
sive  about  the  possible  need  to  divert  capital  from  ongoing  projects 
or  have  the  team’s  winning  streak  snapped  by  an  underfunded  ven¬ 
ture  You  decide  to  discuss  it  at  Monday’s,  staff  meeting. 

At  the  beginning  of  the  meeting,  many  people  share  both  your 
moderate  enthusiasm  for  the  idea  and  your  misgivings  about  put¬ 
ting  an  added  strain  on  limited  resources.  As  you  discuss  pros  and 
cons,  however,  you  realize  that  everyone  has  become  increasingly 
enthusiastic  about  the  likelihood  of  yet  another  successful  project 
by  the  company’s  all-stars.  Finally  you  agree  to  commit  your  team 
and  the  company’s  money  to  it.  It’s  a  decision  you  live  to  regret. 

BY  CHARLES  SPEZZANO 
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Six  months  later,  the  new  product 
is  stili  not  ready  to  ship,  despite  your 
having  convinced  your  division  head 
that  it  would  be,  and  you  are  pessi¬ 
mistic  about  your  company’s  dunces 
of  getting  its  anticipated  share  of  the 
market.  Worse,  you  are  unable  to 
ftiUy  develop  two  of  your  other  proj¬ 
ects  as  successfully  as  you  might 
have  if  you  had  concentrated  your 
energy  and  budget  on  them  instead 
of  taking  on  this  new  brainchild. 

The  promotions  you  thought  were 
almost  certain  for  you  and  several 
key  players  on  your  management 
team  seem  much  leas  likely  now.  You 
remember  that  when  the  new  proj¬ 
ect  was  first  proposed  you  worried 
that  something  like  this  might  hap¬ 
pen  and  now  wish  you  hadn’t  ignored 
your  original  misgivings. 

Can  decision  support  software 
(DSS)  help  you  avoid  a  costly  deci¬ 
sion  like  this?  After  reviewing  10  of 
the  leading  DSS  packages  and  weigh¬ 
ing  that  evidence  along  with  expert 
opinions  and  a  desktop  full  of  books 
and  articles  from  the  growing  litera¬ 
ture  on  business  decision  making- 
in  light  of  what  psychology  has  come 
to  understand  about  human  beings 
struggling  to  decide— the  answer  1 
arrived  at  is  a  qualified  yes 

Indeed,  each  of  the  decision  sup¬ 
port  software  programs  covered 
here  can  help  managers  in  situations 
like  that  in  the  above  scenario,  albeit 
in  different  ways  And  if  the  software 
is  fed  the  right  information,  it  can 
help  push  you  and  your  managerial 
staff  toward  more  cost-effective 
cnoices 

Some  DSS  programs  help  you 
weigh  the  risks  more  dispassionate¬ 
ly,  while  others  marshal  financial 
facts  into  more  accurate  forecasts 
None  of  them  makes  the  actual  deci 
sion  for  you,  and  all  of  them  can  be 
consciously  or  unconsciously  misin¬ 
formed  by  you  to  reach  the  decision 
you  want  them  to  reach.  Further¬ 
more,  it  takes  time  to  get  the  neces¬ 
sary  information  into  the  computer 
before  any  DSS  program  can  do  any¬ 
thing  productive,  for  the  proper  use 
of  some  of  them,  the  time  frame  is 
weeks  of  data  entry-  So  if  you're  in 
a  big  hurry,  you  may  have  to  go  with 
experience  and  intuition  rather  thar. 
electrons  Tnere  is  no  magic  m  DSS 
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but  there’s  potential  for  significant 
help  in  making  your  business  deci¬ 
sions 

What  follows  is  s  compact  but 
thorough  tour  of  the  questions  sur¬ 
rounding  decision  support  software, 

l^clioiQgisk 
ask:  why  do 
people  become 
‘polarized;  or 
more  extreme 
in  their  views, 
when  trying  to 
reach  consensus 
inagroup 
discussion 


beginning  with  the  psychology  of  de¬ 
cision  making— notonly  because  itb 
my  home  field  but  also  because  it 
provides  the  best  backdrop  for  un¬ 
derstanding  how  computer  programs 
can  help  people  make  decisions.  A 
description  of  the  two  mqor  catego¬ 
ries  of  DSS  programs  comes  next, 
«long  with  comments  on  the  leading 
contenders  in  each  and  examples  of 
‘their  use  in  real-life  business  situa¬ 
tions  Capsule  summaries  of  avail¬ 
able  DSS  programs  worthy  of  con¬ 
sideration  begin  on  page  GO. 

Group  Dynamics 

A  student  of  modern  soda]  psy¬ 
chology  would  have  guessed  that  the 
group  decision  in  our  opening 
scenario  would  encourage  you  to 
take  that  unfortunate  plunge.  Once 
upon  a  time,  however— as  recently  as 
25  years  ago— psychologists  believed 
that  groups  were  almost  always  more 
conservative  than  individuals  in  their 
■decision  making.  But  the  first  at¬ 
tempts  to  test  this  wet-blanketeffect 
quickly  cast  doubt  on  it.  In  fact, 
initial  studies  in  the  early  1960s  eug 
gested  that  as  groups  discuss  deci¬ 
sion  alternatives  they  tend  to  get  ex¬ 
cited  about  taking  the  riskier  eouree 
of  action.  The  idea  that  this  might 
be  an  almost  universal  tendency 
among  groups  led  social  psycholo¬ 
gists  to  attach  a  nickname  to  the 
phenomenon— the  "risky’  shift.” 

Alas,  this  theory  did  not  hold  up 
under  further  investigation,  either. 
Other  groups  got  more  cautious  as 
discussions  progressed.  The  contra¬ 
diction  turned  out  to  be  the  other 
side  of  a  coin  that  may  well  reflect 
a  uni  versa'  group  tendency— the 
tendency  toward  "polarization"  in 
decision-making  discussions.  From 
juries  and  panels  of  judges  to  groups 
involved  in  bargaining  and  negoti¬ 
ating,  individuals  within  groups  tend 
to  become  more  extreme  in  the 
views  they  started  out  with  than 
they  were  before  the  discussion. 

Why?  Some  psychologists  specu 
late  that,  as  we  realize  that  a  par¬ 
ticular  position  or  attitude  is  the  one 
favored  by  the  group,  we  tend  to  em 
brace  it  even  more  fervently  than 
when  we  thought  it  was  just  our  out 
opinion.  Others  argue  that  although 
everyone  starts  out  leaning  to  one 
aide  or  another,  individuals  may- 
favor  the  same  choice  for  different 
reasons  Then  as  the  discussion  pro 
ceeds,  we  add  the  arguments  of  the 
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!  others  in  the  group  to  tne  ones  we 
j  "-ad  already  thought  of  to  bolster  our 
I  position. 

)  No  matter  which  explanation  for 
!  polarization  is  correct.  the  likelihood 
that  groups  may  not  help  the  ir.d>- 
viduals  in  them  move  toward  a  bal¬ 
anced  and  well-reasoned  position  has 
strong  support  from  a  host  of  re 
searchers  in  social  psychology. 

Gut-Level  Decisions 

The  study  of  groups  is  not  the  only 
psychological  perspective  from  which 
to  view  the  decision  making  process 
!  Psychologists  have  beer,  aware  for 
1  half  a  century  that  individual  dec* 

,  sion  making  follows  a  definite  pa: 

tern.  Once  we  become  immersed  in 
i  the  facts,  ideas,  and  techniques  of  a 
1  particular  situation,  we  sit  back  and 
I  allow  those  collected  experiences  — 
j  including  related  conversation?  in 
|  hallways  and  washrooms— to  mai 
bate  halever  happen-  in  the  gru\ 
rnitter  of  the  bran,  and  ir.  the  pi- 


during  that  incubation  period  is  be 
vend  anything  a  computer  can  cur¬ 
rently  do.  All  that  has  been  assimi¬ 
lated  undergoes  a  transformation, 
and  a  new  way  of  seeing  or  doing 
something  emerges 
However,  we  can’t  be  sure  that  our 
new  vision  will  accurately  reflect 
reality.  Recent  studies  clearly  show 
that  our  personal  view  of  a  situation 
will  strongly  influence  our  decision 
even  when  we  are  striving  for  a  solu¬ 
tion  based  on  a  rational  analysis  of 
the  facts  Because  all  decisions  in¬ 
volve  judgment  in  the  face  of  uncer¬ 
tainty,  we  unconsciously  fall  back  on 
a  variety  of  decision-making  prin¬ 
ciple.-  that  defy  the  laws  of  probabil¬ 
ity.  We  may  look  for  a  course  of  ac¬ 
tion  that  matches  our  mental  model 
of  how  things  should  be.  We  may 
overestimate  the  likelihood  of  dra¬ 
matic  ev--nt<-  .md  underestimate  the 
lira  i:r, .>•-'!  rf  les:  dramatic,  but  more 
common,  happenings  Or  we  may 
make  nskv  decisions  to  avoid  losses 


rather  than  to  achieve  a  gain  be¬ 
cause,  psychologically,  losing  some 
thing  we  already  have  hurts  more 
than  not  getting  something  we  want. 

In  the  face  of  such  a  complex  psy¬ 
chological  picture,  keep  in  mind 
these  two  critical  questions  as  you're 
considering  a  DSS  program  to  help 
with  business,  professional,  or  per¬ 
sona)  decisions  First,  is  the  software 
likely  to  compensate  to  any  signifi¬ 
cant  extent  for  the  psychological  lim¬ 
itations  of  human  decision  making? 
Just  as  important  but  rarely  con 
sidered  is  the  flip  6ide  of  that  ques 
tion:  might  the  introduction  of  a 
computer  cancel  the  often  over 
looked  positive  contributions  of  emo¬ 
tion,  intuition,  and  experience  to  the 
decision  making  process? 

Two  Types  of  Programs 

Two  varieties  of  software  huddle 
together  under  the  DSS  umbrella 
decision-aid  packages  and  decision 
modeling  packages  Decision-aid  pro 
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g ere  and  professionals  will  at  least 
find  slick,  easy  to  use,  and  probably 
fun  to  play  with.  It  allows  you  to 
place  any  number  of  variables  into 
a  matrix,  assign  numerical  or  subjec¬ 
tive  weights  (good,  better,  best,  for 
example),  then  derive  a  rank  order 
of  those  variables  based  on  the 
weights  you  have  assigned.  When 
the  group  making  a  decision  is 
forced  to  rank  its  priorities,  pas¬ 
sionate  rhetoric  is  less  likely  to  steer 
the  deliberations  down  a  seductive 
dead-end  street.  Lightyear  also  al¬ 
lows  you  to  specify  logical  relation¬ 
ships  and  then  use  those  logic  state¬ 
ments  to  analyze  your  decision 
variables.  It  has  attractive  graphics 
capabilities,  unlike  Decision  Aide, 
which  has  none,  as  well  as  handy 
pull-down  menus  and  a  well-designed 
user  interface 

In  addition  to  the  standard 
weighted-factors  features.  Lightyear 
allows  you  to  continually  add  vari¬ 
ables  as  you  think  of  them,  weight 
them  as  you  desire,  add  logic  rules, 
change  your  mind,  and  then  get  a 
graphic  representation  of  your  deci¬ 
sions.  Like  Decision  Aide,  it  can  be 
especially  helpful  to  a  managerial 
group  struggling  with  a  decision 
that  involves  too  many  variables  to 
be  juggled  mentally.  As  one  user  put 
i  it:  ‘‘It  was  the  synergy  of  the  group 
j  process  which  I  found  most  useful. 
I  This  synergy  was  created,  in  part, 
I  by  being  around  the  computer  and 
|  haring  questions  answered  immedi- 
I  ately  and  seeing  the  results  of 
weighting  changes  right  after  they 
were  made  Among  all  the  decision¬ 
making  meetings  1  have  held  over 
the  years,  in  the  one  using  Lightyear 
the  decision  was  reached  most  eas¬ 
ily  and  the  meeting  was  more  enjoy¬ 
able  than  any  other." 

Expert  Choice  from  Decision  Sup¬ 
port  Software  is  another  of  the  many 
programs  that  fit  into  some  comer 
of  the  broad  decision-aid  category. 
Expert  Choice  provides  a  tree  struc¬ 
ture  with  the  overall  goal  at  the  top 
and  key  criteria  that  will  determine 
the  final  choice  branching  off  from 
it.  Tne  leaves  on  these  branches  rep¬ 
resent  the  actual  choices.  Based  on 
a  somewhat  jargon-laden  system 
called  the  analytic  hierarchy  process, 
Expert  Choice  has  you  make  paired 
comparisons  of  the  ‘‘decision  nodes" 
at  each  level,  two  at  a  time,  using 
either  a  verbal  or  numerical  scale. 

.  Our  mvthica!  manager  might,  for 

l 


I 


example,  have  viewed  cask  flow  and 
market  share  as  two  key  branches. 
He  could  then  use  Expert  Choice  to 
draw  out  the  implications  of  staying 
on  the  Btrong  and  steady  branch  he 
currently  occupied  with  three  sue- 

Decision-aid 

packages  help 
you  evaluate 
business  options 
by  assigning 
weighted  values 
to  each  factor. 
But  will  people 
really  take  the 
time  to  use  them 


ceasful  projects  versus  going  out  on 
the  limb  that  ended  up  being  sawed 
off  behind  him  by  better-funded 
competition  and  inevi  able  delays  in 
product  development.  Then  the  final 
report  would  have  shown  the  rela¬ 
tive  merits  of  each  leaf  (three  birds 
in  the  hand  versus  one  in  the  bush) 
on  the  tree. 

Trigger  from  Thoughtware  Inc., 
by  contrast,  is  on  the  boundary  be¬ 
tween  decision  aids  that  help  you 
figure  out  which  path  to  follow  and 
management  aids  that  help  keep  you 
on  track  once  you  have  set  a  course 
It  lets  you  set  upper  and  lower 
bounds  on  important  criteria  that 
will  become  triggers— a  sort  of  auto¬ 
matic  decision  switch— to  initiate  a 
particular  action  under  certain  cir¬ 
cumstances  For  example,  you  can 
set  up  high  and  low  ranges  for  things 
like  sales  in  certain  districts  or  qual¬ 
ity  control  limits  If  the  actual  events 
fall  outside  the  ranges  you  can  live 
with,  then  a  specific  action  gets  set 
in  motion,  like  a  letter  to  the  head 
of  quality  control  or  a  memo  to  the 
district  sales  manager.  If  everything 
is  working  within  the  acceptable 
limits  you  defined,  nothing  happens 

The  Decision  Maker  from  Alamo 
Learning  Systems  is  somewhat  simi 
lar  in  style  but  geared  more  toward 
initial  decisions  It  establishes 
criteria  that  are  either  considered 
"limits”  (“must-pass”  tests)  or 
“desirables”  that  are  numerically 
weighted  and  scored. 

Do  They  Work? 

At  what  point  in  the  decision 
making  process  might  any  of  these 
decision-aid  packages  have  aided  the 
manager  whose  struggle  opened 
this  article?  There  are  two  possibil¬ 
ities  If  he  had,  in  private,  heavily 
weighted  certain  factore  such  as  the 
consequences  of  using  available 
funds  to  hire  new  sales  and  produc¬ 
tion  people  for  the  ongoing  projects 
then  any  of  the  decision-aid  packages 
might  well  have  pointed  to  the  deci¬ 
sion  to  avoid  the  new  venture  as  the 
most  reasonable  course  of  action. 

If  the  manager  had  taken  a  deci¬ 
sion-aid  program  into  the  meeting 
with  him  and  used  his  personal  com¬ 
puter  as  a  sort  of  electronic  black 
board— a  substitute  for  standing  in 
front  of  a  chalkboard  and  drawing 
arrows  between  different  options- 
the  process  of  quantifying  the  far- 
— Continued  on  page  122 
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Continued  from  page  61— 

tors  might  have  made  it  harder  for 
people  to  talk  themselves  into  ignor¬ 
ing  the  well-known  failure  rate  of 
new  ventures  and  weighing  more 
heavily  the  benefits  of  bolstering  an 
ama2ing  string  of  consecutive  suc¬ 
cesses 

Decision-Modeling  Programs 
If  you  want  the  help  of  a  personal 
computer  in  making  such  strategic, 
direction-setting  decisions  about 
whether  to  accept  a  mortgage  at 
12V6  percent  or  wait  to  see  what  hap¬ 
pens  to  the  rates  next  week,  or 
whether  your  company  should  enter 
a  new  market  or  develop  a  new  prod¬ 
uct.  then  you  could  benefit  from  a 
decision-aid  package.  If,  on  the  other 
hand,  you  have  already  decided 
where  you  want  to  go  and  now  you 
need  help  in  determining  the  best 
tactics  and  plans  for  getting  there¬ 
for  example,  you  have  decided  to  in¬ 
troduce  a  new  product  but  are  strug¬ 
gling  with  alternative  sales  and  pro¬ 
duction  plans  or  questions  about 
budget  allocations  and  personnel  as¬ 
signments— then  decision-modeling 
software  may  better  suit  your  needs. 

Spreadsheet  users  are  familiar 
with  the  financial-analysis  and  fore¬ 
casting  capabilities  of  spreadsheet 
software  When  it  is  used  that  way, 
a  spreadsheet  is,  in  a  broad  sense,  a 
decision  support  program.  Spread¬ 
sheets  can  manipulate  numbers  and 
formulas  well  enough  to  accomplish 
some  of  the  tasks  that  decision¬ 
modeling  packages  handle  But  for 
many  sophisticated  modeling  and 
analysis  applications,  such  as  those 
requiring  goal  seeking  and  simulta¬ 
neous  equation  solving,  spread¬ 
sheets  are  in  over  their  heads 
The  decision-modeling  packages 
discussed  here  can  handle  compli¬ 
cated  dependencies  and  circular  ref¬ 
erences  within  chains  of  formulas 
better  than  spreadsheets  can.  Some 
decision-modeling  packages  allow 
larger  and  more  complex  models  to 
be  developed  because  they  break 
things  down  into  more  manageable 
parts  For  example,  the  data  and 
relationships  may  be  stored  in  sep¬ 
arate  files  while  the  main  worksheet 
is  left  free  for  a  bird's-eye  view  of 
only  the  results  Because  of  these 
added  capabilities  decision-modeling 
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packages  often  let  managers  lay  out 
business  problems  in  more  under¬ 
standable  terms  than  they  can  with 
spreadsheets 

A  Case  in  Point 
Let's  take  a  look  at  a  decision- 
modeling  program  in  action  to  see 
what  this  type  of  software  can  do 
under  the  right  circumstances 


have  decided  where 
you  want  to  go, 
decision-modeling 
packages  can  help 
you  determine  the 
best  tactics  and 
plans  to  get  there. 

When  John  Blight  took  the  position 
of  chief  financial  officer  and  director 
of  manufacturing  at  United  Air  Spe 
cialists,  a  $20- million  Cincinnati  com¬ 
pany  specializing  in  pollution-control 
equipment,  he  found  a  lack  of  coordi¬ 
nation  betweer.  tries  production, 
and  operations  That’s  not  as  dra¬ 
matic  as  a  scenario  that  portrays 
someone  in  the  dead  of  night  using 
Lightyear  to  decide  whether  or  not 
to  get  married  or  one  that  depicts  a 
corporate  executive  wrestling  with 
the  jobs  and  fate  of  thousands  of 
workers,  but  it’s  the  kind  of  situation 
that  can  eventually  drain  a  business 
of  a  hundred  times  as  much  money— 
if  the  problem  is  not  successfully 
resolved— as  the  cost  of  a  personal 
computer  and  a  DSS  package 
The  decision  facing  Blight  was 
how  to  choose  among  a  variety  of 
sales  and  production  plans  available 
for  managing  his  company's  invest¬ 
ment  in  their  two  major  products, 
which  were  being  handled  in  a  some¬ 
what  haphazard  and  fragmented 
way.  Viewed  from  a  slightly  different 
angle.  Blight  was  lookbw  for  a 
framework  that  would  enable  coor¬ 
dination  and  communication  be¬ 
tween  sales  and  production. 
MAC-PAC/PC  from  Arthur  An- 


derson  and  Co.,  a  decision-modeling 
package  designed  to  help  the  top 
management  of  a  manufacturing 
company  effectively  plan  company 
sales  and  production,  had  the  poten¬ 
tial  to  provide  that  framework.  It 
took  a  substantial  investment  of 
time  and  energy  to  input  such  fac¬ 
tors  as  lead  times,  resources  and 
materials,  cost  and  price  informa¬ 
tion,  and  monthly  sales  and  produc¬ 
tion  plans  for  each  product  into  the 
MAC-PAC  matrix.  Indeed,  collecting 
data  from  the  sales  and  production 
departments,  organizing  it,  and  key¬ 
ing  it  into  the  appropriate  parts  of 
the  MAC-PAC/PC  program  consti¬ 
tutes  the  m^jor  time  investment  in 
reorienting  a  company  like  United 
Air  to  the  use  of  OSS  software. 

However,  an  immediate  benefit 
was  derived  from  this  effort:  an  ef¬ 
fective  reorganization  of  the  com¬ 
pany's  internal  information.  Some 
experts  argue,  in  fact,  that  this  is  the 
biggest  potential  benefit  of  DSS  pro¬ 
grams  because  getting  the  right  in- 
formation-not  analyzing  it — is  the 
real  thorn  in  the  side  of  most  deci¬ 
sion  makers.  Once  MAC-PAC/PC 
had  that  information  about  United 
Air.  it  gave  Blight  a  system  he  could 
use  to  help  plan  the  production  and 
sales  of  his  two  top-selling  products 
For  Blight,  a  major  attraction  of 
the  program,  even  before  it  solved 
any  specific  sales  and  production 
problems,  was  that  it  did  provide  a 
useful  framework  for  coordinating 
the  activities  of  the  departments 
within  his  company.  Not  only  did 
MAC-PAC  help  him  transform  three 
loosely  related  departments  into  a 
more  smoothly  functioning  single 
operation,  but  the  program’s  ability 
to  manipulate  key  sales  and  produc¬ 
tion  factors  also  helped  maintain  a 
consistently  high  level  of  inter¬ 
departmental  coordination  and  plan¬ 
ning  over  time  Once  the  program 
has  been  fed  basic  information  about 
any  company’s  product  lines,  plan¬ 
ners  within  the  company  can  use 
MAC-PAC/PC  to  estimate  the  finan¬ 
cial  consequences  of  different  deci¬ 
sions  they  might  make  in  developing 
monthly  production  and  sales  plans 
for  each  product  line 
The  software  does  not  make  the 
final  decision  about  which  plan 
makes  most  sense  for  the  company 


in  the  faee  of  fluctuating  market  con¬ 
ditions  and  other  factors  such  as  cost 
and  availability  of  necessary  com- 
ponenta  But  it  does  encourage  and 
help  people  in  each  department 
maintain  consistent  and  current  data 
to  support  such  decisions.  And  it 
allows  planners  to  increase  the  relia¬ 
bility  of  their  predictions  by  analyz¬ 
ing  key  data  with  greater  efficiency. 
MAC-PAC/PC  is  specifically  designed 
to  help  organize  the  internal  infor¬ 
mation  from  which  sales  and  produc¬ 
tion  decisions  will  be  made,  but  it 
also  allows  some  “what-if’  simula¬ 
tions  of  potential  outcomes 

Broader  Applications 

Other  decision-modeling  packages 
have  still  broader  applications— as  a 
negotiating  tool,  for  example  Senior 
executives  of  a  high-technology  firm 
were  looking  for  a  way  to  better 
manage  financial  relationships  with 
suppliers  of  critical  components  and 
subsystems  Determining  the  optimal 
trade-off  between  purchase  price 
and  payment  terms  was  their  prime 
concern.  Inevitable  difficulties  in 
forecasting  market  prices  and  sea¬ 
sonal  fluctuations  in  demand  added 
to  the  overall  planning  dilemma. 

The  executives  and  managers  in¬ 
volved  in  this  dilemma  were  not 
looking  for  a  software  panacea;  they 
were  hoping  for  a  tool  to  clarify  the 
complexities  of  the  situation  and 
identify  the  critical  issues 

IFPS/Penonal  from  Execucom 
was  chosen  for  several  reasons 
First,  it  has  the  ability  to  break  a 
problem  down  into  segments  rather 
than  treat  it  as  one  lauge  model  Sec¬ 
ond,  since  it’s  s -menu-driven  pro¬ 
gram  with  an  English  like,  nonpro¬ 
cedural  language  for  developing 
financial  models,  it  avoids  direct  eon- 
tact  with  lower-level  programming 
languages  And  third,  it's  available 
in  both  personal  computer  and  main¬ 
frame  versions 

The  mainframe  program  is  called 
the  "Interactive  Financial  Planning 
System’-it  can  be  used  as  both  a 
stand-alone  modeling  and  planning 
system  and  as  an  integrated  mkro-to- 
mainframe  decision  support  system 
that  unites  the  accessibility  of  per¬ 
sonal  computing  with  the  power  and 
sophistication  of  a  mainframe  In  our 
IFPS/Personal  ease  study,  this  com- 
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bination  of  personal  computing  and 
mainframe  computing  proved  a  valu¬ 
able  asset.  The  personal  computer 
version  could  be  used  during  actual 
negotiations  with  suppliers,  while 
the  mainframe  version  allowed  more 
sophisticated  goal-seeking  analyses 
than  would  have  been  possible  with 
just  a  personal  computer. 

Using  IFPSTersonal,  a  task  force 
of  representatives  from  several  dif¬ 
ferent  departments  built  a  model 
that  contained  22  variables  ranging 
from  unit  selling  and  purchase  prices 
to  selling-price  erosion  rate  and  pur¬ 
chase-price  decline  rate.  In  the  pro¬ 
cess.  all  of  the  people  involved  in¬ 
creased  their  understanding  of  the 
negotiating  situation  they  were  en¬ 
tering  and  got  a  better  feel  for  the 
relationship  between  the  various 
decision-making  factors.  Once  the 
system  was  up  and  running,  senior 
management  could  refine  its  nego¬ 
tiating  strategy  by  simulating  the 
results  of  different  negotiated 
agreements  in  the  face  of  a  variety 
of  market  conditions. 


Encore  from  Ferox  Microsystems 
is  another  program  that  would  fit 
well  with  the  kind  of  situation  de¬ 
scribed  here.  Encore  can  handle 
linear-regression  applications,  a  fea¬ 
ture  not  available  in  the  current  ver¬ 
sion  of  IFPS/Fersonal,  but  it  has  its 
own  brand  of  programming  language 
(often  called  a  procedural  language). 
Users  must  master  the  rules  of  this 
language  to  know  in  what  sequences 
commands  have  to  be  listed  to  exe¬ 
cute  properly. 

The  Confidence  Factor  from  Sim¬ 
ple  Software  Inc.  stretches  the  seams 
of  our  two  neat  categories  of  DSS 
programs  a  bit.  But  I  think  it's 
worth  a  close  look  even  though  it 
muddies  the  waters  somewhat.  The 
Confidence  Factor  is  aptly  subtilled 
“The  decision  maker’s  toolkit.”  It  in¬ 
cludes  seven  easy-to-use,  well- 
documented  programs  that  can  be 
used  to  evaluate  business  plans  or 
proposals,  develop  strategic  plans, 
plan  and  schedule  projects,  explore 
qualitative  decision  alternatives,  op¬ 
timize  your  company’s  resources. 
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maximize  profit  potential,  and  simu 
late  business  risk  situations.  The 
opening  page  of  each  module  explains 
the  theory  behind  the  program. 

The  Decision  Tree  Analysis  mod¬ 
ule  helps  you  determine  the  effect  of 
a  sequence  of  decisions  leading  to 
one  of  several  potential  outcomes  of 
a  strategic  decision  by  presenting 
the  decision  process  as  a  group  of 
choices  each  having  a  possible  “next” 
outcome  and  those  outcomes  in  turn 
having  further  possible  outcomes. 
The  Best  Alternative,  Best  Course 
of  Action,  and  Yes/No  decision 
modules  are  all  adaptations  of  the 
KepnerTVegoe  technique  of  using 
weighted  judgment  factors  Risk 
Simulation  helps  establish  the  risk 
factor  of  a  decision  by  the  proven 
Monte  Carlo  Simulation  technique 
using  a  probabilistic  model  at  each 
step  along  the  way.  The  Linear  Pro¬ 
gramming  module  helps  optimize 
resource  allocation,  while  the  Proj¬ 
ect  Planning  and  Scheduling  module 
simplifies  the  Critical  Path  Method. 

The  Final  Factor:  Reality 

If  all  important  personal,  profes¬ 
sional,  and  business  decisions  were 
made  at  month-long  retreats  by  peo¬ 
ple  who  were  freed  of  all  other  re¬ 
sponsibilities  while  deciding,  it 
would  be  easy  to  recommend  regu¬ 
lar  use  of  a  DSS  program  just  to  see 
what  it  might  yield.  But  that’6  not 
the  way  of  the  world.  Real  people 
make  real  decisions  by  the  handful 
under  the  pressure  of  time  and  often 
without  all  the  information  they 
would  ideally  like  to  have  Then  they 
see  how  things  turn  out  and  make 
another  decision  to  try  to  get  a  bit 
closer  to  their  goal. 

That  complex,  partly  irrational, 
and  time-bound  system  has  some¬ 
how  kept  things  moving  along  for 
several  thousand  years  and  will  like¬ 
ly  play  a  continuing  role  in  the  deci¬ 
sion  making  of  managers  and  profes¬ 
sionals  for  some  time  to  come.  A 
decision  support  package,  to  be  use¬ 
ful,  must  fit  into  the  reality  of  your 
situation,  not  the  other  way  around. 
One  that  does  fit,  however,  can  be 
well  worth  your  investment  of  time 
effort,  and  money— a  most  useful  ad 
junct  to  the  human  brain  and  gut, 
still  our  two  main  decision  support 
systems  ° 
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Microcomputer  Decision  Support  Systems 


A.  A  Weapons  Contract  Example 


Background  Information 


This  example  demonstrates  the  use  of  multi -variate 
utility  analysis  within  the  context  of  a  realistic 
example.  The  example  provides  basic  information  on 
various  measures  of  merit  from  six  weapons  contractors. 


2.  The  Weapons  Contract 


The  Decision  Support  System  in  this  case  is  used  to 
analyze  contractor  data.  Thus  a  Weapons  Contract  Award 
Decision  Support  System  Study  is  undertaken  to  provide 
the  decision-maker  with  sufficient  information  and 
analysis  far  a  rational  decision.  The  study  and 
analysis  is  also  used  to  track  a  series  of  agreements 
on  the  relative  values  of  the  various  criteria  and  how 
each  contractor  measures  up  to  tha  criteria. 


The  Process  and  Methodology 


A.  The  Decision  Process 


1.  Problem  Definition 


Defining  and  stating  a  problem  sets  up  or  initializes 
the  process  of  study  and  analysis  for  solution. 
Several  questions  may  be  asked  in  this  stage  such  as, 
"Why  not  do  absolutely  nothing?"  Doing  nothing  is  a 
course  of  action,  however,  if  the  problem  is  not  going 
to  go  away  it  must  be  well  defined.  Generally  there 
will  be  compelling  reasons  which  give  rise  to  the  need 
for  a  decision.  Thus,  answering  this  question 
carefully  will  record  those  reasons  and  add  to  the 
credibility  of  the  ensuing  analysis. 

Several  other  considerations  may  add  to  the  quality  of 
the  problem  statement.  Defining  boundaries, 
constraints,  costs  and  assumptions  can  add  structure 
and  better  understanding  by  individuals  Involved. 


2.  Statement  of  Purpose 


Finding  feasible  or  possible  solutions  or  courses  of 
action  for  a  given  problem  requires  insight  to  all 
aspects  of  the  problem.  What  is  the  "real"  problem? 
What  are  its  causes?  Once  the  problem  is  well  defined 
and  stated,  the  purpose  can  be  stated. 
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Feprinted  with  permission  from  N DU  Course  130,  National  Defense  University,  Ft.  McNair, 
Washington  DC. 
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3.  Criteria  Definition 


The  first  step  in  defining  criteria  is  to  select  the 
top  level  criteria--criteria  that  can  be  further  broken 
out  into  finer  elements  of  discrimination.  If  there 
are  only  a  few  criteria  they  may  all  be  first  or  top 
level. 


4.  Criteria  Assessment 


Assessing  criteria  is  an  important  step.  It  is  here 
that  many  external  factors  must  be  considered.  What 
decision-chain  led  to  this  point?  What  is  our 
guidance?  What  relative  assessment  will  hold  up  to 
scrutiny?  Which  criteria  are  more  important?--How  much 
more  important? 


At  this  point  we  Bre  not  overly  concerned  with  the 
present  or  currently  defined  alternatives.  More  may 
appear  prior  to  the  decision,  right?  At  this  stage 
getting  consensus  from  the  individuals  Involved  with 
the  decision  is  vital.  Agreements  must  be  reached  on 
which  criteria  are  more  Important  and  by  how  much. 
Additionally,  some  criteria  may  be  specified  as 
absolute--it  must  be  there.  What  this  means  is  that  it 
will  not  be  assigned  a  relative  value.  Must  have  type 
criteria  may  act  as  filters.  They  provide  boundaries 
or  limit  the  possible  entry.  Cost,  for  example  could 
be  broken  out  in  several  ways.  One  criteria  might  be 
stated  as  a  must--Cost  Limit.  Cost  must  be  under  S300 
million.  Another  criteria  may  then  be  simply  cost  but 
is  assigned  a  percentage  value  of  Importance  relative 
to  other  criteria. 


5.  Alternatives 


In  this  step  each  alternative,  option  or  course  of 
action  is  recorded.  Each  alternative  is  described  in 
detail  with  all  the  critical  Ihf ormation.  Even  if  you 
already  know  that  it  may  not  "pass"  some  must  have 
filter  it  may  still  be  a  candidate.  It  could  change 
later.  Or,  at  the  next  briefing  your  must  have 
criteria  may  change,  etc. 


6.  Weighting 


At  this  stage  of  analysis  weights  are  given  to  each 
alternative  for  each  criteria.  How  well  do  they  stack 
up?  Which  alternative  meets  which  criteria  best?  By 
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how  much  do  the  others  meet  it  or  not  relative  to  the 
definition  of  best? 


7.  Scoring 

Cross-multiplying  the  weights  times  the  criteria  values 
produces  a  final  score.  Any  alternative  that  did  not 
pass  a  must  have  criteria  is  scored  zero.  Scores  are 
normalized  to  a  */100  so  that  the  top  contender  achives 
*/.100.  All  others  will  have  some  other  percentage  which 
will  suggest  further  analysis. 


8.  Analysis 

Who  was  Murphy  anyway?  Is  he  often  right?  What  can 
you  do  about  it?  This  section  provides  the  subjective 
heart  of  your  study.  What  Justifies  your  criteria 
values?--your  weights?--your  scores?  What  can  go 
wrong?  What  are  the  potential  problems  and  their 
seriousness?  If  the  recommended  decision  is  made  how 
do  we  prevent  potential  disasters?  What  pitfalls  may 
lie  ahead? 

What  about  subtle  changes  to  the  criteria  assessment 
and/or  the  weights?  Sensitivity  analysis  must  be 
included  in  order  to  examine  several  "What  if...?"  type 
statements.  What  if  some  alternative  changes 
specif ication--some  improvement  or  quality/reliability 
test  failure? 


9.  Conclusions 

No  suprises  here  I  No  new  information!  By  the  time 
your  reader  gets  to  this  point  it  must  be  almost 
unneccessary  to  read  further.  The  conclusions  and 
recommended  action  must  flow  directly  and  logically 
from  the  analysis.  Absolute  clarity  with  no  hedging  is 
critical  at  this  point.  The  decision  is  being  called 
for. 


B.  Contractor  Data  Content 

1.  Development  Costs 

2.  Productions  Costs 

3.  Operation  and  Maintenance  Costs 
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4.  Full  Operational  Capability  Date 

5.  Life  Cycle 

6.  Availability  Measures 

7.  Reliability  Measures 

8.  Accuracy 

9.  Surge  Potential 

C.  Calculation  of  Criteria  Values 

1.  Raw  Numbers 

2.  Base  One  Hundred 

3.  Criteria  Graphical  Analysis 

D.  Calculation  of  Weights 

1.  Weight  Factors 

2.  Linear  Weight  Assessment 

E.  Final  Scoring 

1.  Raw  Scores 

* 

2.  Normalized  Scores 

Analysis  and  Conclusions 
A.  Graphical  Analysis 


B.  Conclusions 
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1.  Development  Costs 

2.  Production  Costs 

3.  Operation  &  Maintenance 

4.  Full  Operation  Capability 

Date 

5.  Life  Cycle 

6.  Availability  Measures 

7.  Reliability  Measures 

8.  Accuracy 

9.  Surge  Potential 


CRITERIA 

Develop  S 
Product  $ 
O&M  $ 
FOC 
Years 
Avail  I 
Avail  2 
Rell 
Rel  2 
Accuracy 
Surge 


VALUE 


40 

60 

100 

35 

30 

70 

90 

80 

100 

75 

25 


TOTALS  705 


5.67 

8.51 

14.18 

4.96 

4.26 

9.93 

12.77 

11.35 

14.18 

10.64 

3.55 

1002 


110 


Linear  Weight  Assessment 


ys10\05(x-100) 


0/100 


FINAL  SCORING 


Contractor  Score  equals1 
SumfCriteriaX  X  Weight) 

Normalize  to  100%  by 
dividing  each  Score  by  the 
Maximum  Contractor  Score 


The  "Best"  Contractor 
Normalized  Score 
Equals 
100% 
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RELIABILITY  SCORING 


REL1 

(2323 


D 

REL2 
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AVAILABILITY  SCORING 


AUAIL1 

AUa7L2 
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PROBLEM  A  SCENARIO 

You  have  decided  to  buy  an  air  conditioner  to  cool  your  fam- 
lly  room  (500  square  feet).  You  have  three  concerns  about  this 
purchase,  first,  what  capacity  the  air  conditioner  must  be,  next, 
how  efficient  will  it  be  to  keep  the  energy  cost  down,  and  fi¬ 
nally,  how  much  can  you  afford  to  pay? 

You  have  determined  your  cooling  need  from  a  US  Dept  of  En¬ 
ergy  handout.  This  handout  recommends  an  air  conditioner  of 
12,000  Btuh  to  properly  coo)  your  500  square  foot  family  room. 

Also,  this  same  handout  said  the  energy  efficiency  range 
(EER)  for  12,000  Btuh  air  conditioners  were  from  5.0  to  10.0.  The 
models  with  the  highest  efficient  energy  rating  number  use  less 
energy  and  cost  less  to  operate. 

Based  on  your  budget,  you  have  decided  not  to  spend  more  than 
$500  for  this  air  conditioner. 

On  your  visit  to  several  local  air  conditioner  dealers,  you 
obtained  the  following  information: 


Specifications  Table 


Model  A 

Model  B 

Model  C 

Model  D 

Model  E 

Model  F 

Btuh 

13,800 

14,000 

12,800 

1 1 , 000 

1 1 , 500 

12,000 

ERR 

6.  3 

9.9 

8.8 

9.0 

8.  7 

8.0 

Pr  ice 

$389. 99 

$509.00 

$439.99 

$469.00 

$469.00 

$499.99 

Now,  using 

SMART,  the 

weighted 

cr  i  ter ia 

model,  and 

Instructor 

assistance,  make  your  decision  in  buying  one  of  the  above  air  con- 
d 1 t ioner s . 
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PROBLEM  A  SOLUTION 


PROBLEM 


You  have  decided  to  buy  an  air  conditioner  to  cool  your  fam¬ 
ily  room  (500  square  feet).  You  have  three  concerns  about  this 
purchase,  first,  what  capacity  the  air  conditioner  must  be,  next, 
how  efficient  will  it  be  to  keep  the  energy  cost  down,  and  fi¬ 
nally,  how  much  can  you  afford  to  pay? 

You  have  determined  your  cooling  need  from  a  US  Dept  of  En¬ 
ergy  handout.  This  handout  recommends  an  air  conditioner  of 
12,000  Btuh  to  properly  cool  your  500  square  foot  family  room. 

Also,  this  same  handout  indicates  that  the  energy  efficiency 
ranges  (EER)  for  12,000  Btuh  air  conditioners  are  from  5.0  to 
10.0.  The  models  with  the  highest  efficient  energy  rating  number 
use  less  energy  and  cost  less  to  operate. 

Based  on  your  budget,  you  have  decided  not  to  spend  more  than 
$500  for  this  air  conditioner. 


On  your  visit  to  several  local  air  conditioner  dealers,  you 
obtained  the  following  information: 

SPECIFICATIONS  TABLE 


Model  A 

Btuh  13,800 
ERR  6.3 
Price  $369.99 


B 

14,000 

9.9 

$509.00 


C  D 

12,600  11,000 
8.8  9.0 

$439.99  $469.00 


E 

1 1 , 500 
8.  7 
$469.00 


F 

12,000 

8.0 

$499.99 


SOLUTION 

Now,  let  us  lay  out  the  solution.  The  first  decisions  are  in 
the  area  of  criteria  establishment  and  value  assignments.  We  have 
already  established  the  criteria  by  virtue  of  our  data  collection. 
We  might  consider  other  factors  such  as  ease  of  installation, 
brand  name  experience,  and  reliability,  but  the  three  criteria 
shown  in  the  SPECIFICATIONS  TABLE  above  and  repeated  in  the  VALUES 
TABLE  below  are  the  ones  selected. 

As  to  weighting,  we  need  to  prioritize  and  assign  relative 
values  to  those  criteria.  Then  based  on  those  assigned  values,  a 
percentage  calculation  is  developed  for  later  use  in  scoring  our 
solution.  In  this  example,  we  have  determined  that  price  is  our 
most  important  factor,  followed  by  Btuh  and  ERR.  Remember  that  in 
a  sensitivity  analysis,  changing  these  priorities  and/or  assigned 
values  has  a  direct  effect  in  overall  scoring. 


VALUE  TABLE 


Cr iter  ia 

Value 

•/. 

Cum  V. 

Btuh 

9c 

25 . 007. 

25 . 007. 

ERR 

30 

30 . 007. 

55 . 007. 

Price 

45 

45 . 007. 

1 00 . 007. 

Total 

1 00 

Another  way  of  looking  at  this  data  is  with  a  pie  chart  pro¬ 
jection  to  show  the  relative  parts  of  our  decision. 

PIE  CHART  VALUES 


25.  B V. 


1 


45 . 0X 


■  Btuh 

B  ERR 


□  Price 


LINEAR  GRAPH 

The  next  part  of  the  solution  is  fit  each  of  the  air  condi- 
t  t  oner  systems  to  a  J  inear  graph.  Each  criteria  has  its  own 
graph.  Assumptions  are  to  make  all  graphs  with  a  V  -ax  is  from  0 
(worst.1  to  to  (best)  and  an  X-axis  depicting  best  and  worst  values 
from  left  to  right.  For  Btuh,  we  decided  that  11,000  is  the  worst 
value  and  15, 000  is  the  best  possible  value  for  Btuh.  In  graphing 
Btuh  we  get  this  linear  graph  and  equation.  A1J.  six  Buth  values 
fit  thi  graph .  tor  example,  entering  with  14,000  Btuh  tor  Model 
b  vie?  ids  a  value  of  /.So  on  the  V— Axis.  This  data  for  the  full 
spectrum  of  criteria  and  systems  is  shown  in  the  WEIGHT  TABLE  be  - 


LINEAR  GRAPH  -  BTUH’S 
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si 

4 

2 


H 


V  :  .8B25x  -  28 
not  dram  to  scale 


■  1 - 

0.0 

- 1 - 1 - 1 - 

1.5  3.8  4.5 

— i - 1 - r- 

6.8  7.5  4.8 
BTUk  tin  1, 0WT5) 

10.5  12.8 

13.5 

15.8 

RANGE 

TABLE 

C r 1 t  er  i  a 

Best 

Worst 

Bt  uh 

1 5 , 000 

1 1  , 000 

ERR 

1 0 

cr 

F’r  ice 

350 

500 

SCORING 

MATRIX 

The 

next,  step  is  to  set  up 

a  scoring 

matr  i 

x  to  show 

all  of 

t  h  e  a  i  r 

conditioner  attributes  and  their  scores. 

All  the 

scores 

were  figured  by  using 

the  1 inear 

f  unct i on . 

This 

all ows  each  c r i - 

ter ia  for  each  system 

to  be  arrayed  on  the  < 

>10  scale  <  Y—Ax 

is)  and 

ref lects 

the  above  linear  graphs 

in  tabular 

form . 

WEIGHT  TABLE 

Cr i ter  i a 

\  f 
j 

.  <9  X  to 

Btuh 

7 . 00  7 . 50 

4 . 50 

0 . 00 

1  . 25 

2 . 50 

ERR 

0.60  9.80 

7 . 60 

8 . 00 

7 . 40 

6  *  OO 

Pr  i  r  - 

;r .  33  -0.60 

<| .  00 

2 . 07 

2 . 07 

(")  m  oo 

1  18 

UUl 


Mwww 


FINAL  SCORING 


I  h ..  •  final  iirore'i  are  shown  in  the  following  chart.  The 
or  ff’i  are  norma  1  ized  to  1  00*4  and  rcpr  eiunt  the  product  of  VALUE 
t  lines  WEIGHT.  I  he  scores  show  that  Model  A  scores  the  highest. 
But ,  the  sc  or  es  for  Model  B  and  Model  C  are  rairl,  close.  Mot  c 
that  Model  B  has  better  scores  for  Btuh  and  ERR.  bens i tivitv 
analysis  might  'suggest  that  you  reconsider  /ou.r  VALUE  for  Price. 


SCORING  TABLE 


L  f '  :i  t;  er  i  a 


ir  t  u  h 
ERR 


1  . 88  1  .  1  3 

2 . 94  2 . 28 


Pr  ice 


■•0  -0.27 


1  . 80 


o .  00 

2 . 40 

0 . 93 


0 . 3 1 


1 . 80 


0 . 93 


i  c,  t  a  1  s 


I  o  '~  a  1  *  1  0  58 . 30  4  5 . 45 


3 . 46 
'.4 . 63 


i  he  tail.Oi-Ji.iiQ  graph  shows  the  combined  scores  from  the  SCORING 

TABLE . 


3.8-1  ! 


3.0 j  i 

2.3j  | 


H  i  tV..1;U 


■n.iTiiH 


SENSITIVITY  ANALYSIS 


Since  our 

scores 

are  fairly  close  on  models  A, 

B, 

and  C,  we 

should  re-examine  our 

decision  by 

sensitivity  analysis. 

Suppose 

we  decided  that  our 

budget 

could  real ly 

stand  for  a 

price  of 

*550.00.  What 

happens 

to  our 

SCORING  TABLE 

then? 

NEW 

SCORING  TABLE 

Criteria 

A 

B 

C 

D 

E 

F 

Btuh 

1 . 75 

1.88 

1.  13 

0.00 

0.  31 

0.63 

ERR 

0.  78 

2.94 

2.  28 

2.  40 

2.  22 

1.80 

Pr  i  ce 

3.60 

0.  92 

2.48 

1.82 

1.82 

1 .  13 

Totals 

6.  13 

5.74 

5.88 

4.22 

4.  36 

3.55 

Total »10 

61.30 

57.  38 

58.80 

42.23 

43.55  35.50 

This  shows  that 

pr  ice 

is  a 

large  factor  in 

our 

decision. 

This  largely 

relates 

to  the 

relatively  wide  range 

in 

the  price 

factor  (*350  - 

*550  in 

this  second 

examp  1  e 

and  *350 

-  *500  in  the 

original  example). 

We  still  have  not  differentiated 

a  choice. 

and,  in  fact. 

have  made  the  three 

systems  even  closer  together. 

Another  aspect  to 

consider  is 

changing 

va  t  ues . 

We 

now  decide 

that  long-term  energy  costs  are  more  important  than  price.  This 
makes  sense  because  the  system  costs  are  very  close  to  one  another 
and  we  are  likely  to  keep  this  air  conditioner  for  a  long  time 
(several  years).  By  reshuffling  the  values  to  25,  45,  and  30  for 
Btuh,  ERR,  and  price,  respectively,  we  can  get  the  following  SCOR¬ 
ING  TABLE.  Price  still  reflects  the  original  *500.00  as  a  worst 
case. 


NEW  SCORING  TABLE 


Criteria 

A 

B 

C 

D 

E 

F 

Btuh 

1.75 

1.88 

1.  13 

0.00 

0.  31 

0.63 

ERR 

1.17 

4.41 

3.  42 

3.60 

3.  33 

2.  70 

Price 

2.  20 

-0.  18 

1.20 

0.62 

0.62 

0.00 

Totals 

5.  12 

6.11 

5.75 

4.22 

4.  26 

3.33 

Tota 1  *  10 

51.20 

61.05 

57.  45 

42.20 

42.63 

33.  25 

Sensitivity  analysis  allows  us  to  see  how  sensitive  weights 
and  values  are  by  showing  "what  if?"  scenarios.  By  virtue  of  this 
capability,  we  can  see  the  orginal  choices  may  be  inappropriate  to 
a  given  situation.  In  any  case,  we  have  to  make  a  decision. 
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FINAL  SOLUTION  after  SENSITIVITY  ANALYSIS 


If  we  consider  price  to  be  our  major  factor  then  we  would 
probably  pick  Model  A  per  the  original  SCORING  TABLE.  If  ERR  is 
the  prime  factor  in  our  decision,  we  would  probably  select  Model  B 
per  the  last  NEW  SCORING  TABLE.  If  we  like  a  blend  of  price  and 
ERR,  Mooel  C  is  a  good  choice.  In  any  case,  the  ultimate  decision 
is  up  to  you.  The  computer  model  has  allowed  you  to  "game"  it  and 
examine  our  decision  through  "what  if?"  reiterations.  Many  times 
a  clear-cut  decision  will  not  pop  out,  but  the  choices  can  be  nar¬ 
rowed  as  this  example  has  shown.  Remember,  a  DSS  is  to  assist  you 
in  a  decision,  not  to  make  it  for  you. 

INSTRUCTOR  NOTE 

This  solution  follows  the  general  format  used  in  the  format 
used  in  the  "Micro  Decision  Support  Systems"  course  taught  at  the 
National  Defense  University,  Ft  McNair,  Washington  D.C. 

(5:121-131) 
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PROBLEM  B  SCENARIO 

You  are  the  project  officer  for  a  computer  buy  for  the  357th 
Fighter  Weapons  Wing.  You  have  been  allocated  *20.000  to  purchase 
computer  systems  for  squadron- i eve  1  use.  The  systems  will  all  be 
used  in  a  stand-alone  configuration  for  various  administrative  and 
operational  purposes. 

After  exhaustive  personal  research,  you  have  reached  some 
preliminary  conclusions.  You  need  at  least  six  (6)  systems.  and 
that  a  minimum  price  is  *500  per  system.  Also.  since  the  Air 
Force  is  heavily  into  IBM-compatible  systems.  you  believe  this  is 
probably  the  way  to  go.  However,  you  have  not  ruled  out  other 
s vs  terns . 

You  are  also  concerned  about  such  factors  as  memory,  reli¬ 
ability,  speed,  type  of  microprocessor,  and  other  factors. 

All  systems  come  with  printers,  monitors,  and  system  soft¬ 
ware.  so  you  are  not  going  to  consider  those  factors.  Other 
features  are  as  noted  in  the  table  below.  Now  to  clarify  some 
criteria.  For  speed,  8  MHz  is  approximately  twice  as  fast  as  4.7 
MHz.  System  D  is  the  only  on#  with  a  third  generation  chip,  the 
80286.  and,  in  your  view,  it  is  at  least  twice  as  valuable  as  any 
second  generation  chip.  Reliability  from  your  research  is  given 
on  a  scale  from  1  to  10  with  10  being  the  best.  The  following 
table  gives  the  characteristics  of  the  various  systems: 


SPECIFICATIONS  TABLE 


System 

System 

System 

System 

System 

System 

Criteria 

A 

B 

C 

D 

E 

F 

Compatabi 1  i  ty 

IBM 

IBM 

Apple 

IBM 

IBM 

IBM 

M i croch i p 

8088 

8086 

6502 

80286 

8068 

8086 

Speed 

4.7  MHz 

8  MHz 

4.7  MHz 

8  MHz 

6  MHz 

8  MHz 

RAM  Memory 

256k 

640K 

128K 

640K 

512K 

640K 

Floppy  Disk 

1 -360k 

2-360K 

1-143K 

1-360K 

2-360K 

1-360K 

Hard  Disk 

No 

No 

No 

1 -20mb 

1  -20mb 

1 -20mb 

Re  1 iabi 1  i  tv 

8 

8 

9 

8 

9 

7 

Price 

*999 

*1149 

*500 

♦  1850 

*1699 

*12«9 
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Additional  guidance  follows  giving  you  the  best  and  worst 
values  available  to  you  in  microcomputer  systems. 


Criteria 

Best 

Worst 

RAM  Memorv 

720K 

128K 

Floppy  Disk 

720K 

143K 

Hard  Disk 

20M 

OM 

Speed 

12MHz 

4. 7Mhz 

Using  the  weighted  criteria  decision  model,  the  SMART  system, 
and  the  given  data.  decide  which  system  to  purchase.  Your  deci¬ 
sion  is  to  be  included  in  an  integrated  final  report  similar  to 
the  one  given  to  you  for  Problem  A.  Follow  the  guidance  and  clues 
given  above. 


1*1 

1*1. 

>*0 


ijL 

ijT 

•*«. 


Handout  8-1 


PROBLEM  B  SOLUTION 


PROBLEM 


You  are  the  project  officer  for  a  computer  buy  for  the  357th 
Fighter  Weapons  Wing.  You  have  been  allocated  *20,000  to  purchase 
computer  systems  for  squadron- 1  eve  1  use.  The  systems  will  all  be 
used  in  a  stand-alone  configuration  for  various  administrative  and 
operational  purposes. 


After  exhaustive  personal  research,  you  have  reached  some 
preliminary  conclusions.  You  need  at  least  six  (6)  systems,  and 
that  a  minimum  price  is  *500  per  system.  Also,  since  the  Air 
Force  is  heavily  into  IBM-compatible  systems,  you  believe  this  is 
probably  the  way  to  go.  However,  you  have  not  ruled  out  other 
systems . 


You  are  also  concerned  about  such  factors  as  memory, 
ability,  speed,  type  of  microprocessor,  and  other  factors. 


re  I  i 


All  systems  come  with  printers,  monitors,  and  system  soft¬ 
ware,  so  you  are  not  going  to  consider  those  factors.  Other 
features  are  as  noted  in  the  table  below.  Now  to  clarify  some 
criteria.  For  speed,  8  MHz  is  approximately  twice  as  fast  as  4.7 
MHz.  System  D  is  the  only  one  with  a  third  generation  chip,  the 
80286,  and,  in  your  view,  it  is  at  least  twice  as  valuable  as  any 
second  generation  chip.  Reliability  from  your  research  is  given 
on  a  scale  from  1  to  10  with  10  being  the  best.  The  following 
table  gives  the  characteristics  of  the  various  systems: 


SPECIFICATIONS  TABLE 


■ft 

$ 

if 


System 

System 

System 

System 

System 

System 

Criteria 

A 

B 

C 

D 

E 

F 

Compatab i 1 i ty 

IBM 

IBM 

App  1  e 

IBM 

IBM 

IBM 

M 1 cr och i p 

8088 

8086 

6502 

80286 

8088 

8086 

Speed 

4. 7  MHz 

8  MHz 

4.7  MHz 

8  MHz 

6  MHz 

8  MHz 

RAM  Memory 

256K 

640K 

128K 

640K 

512K 

640K 

Floppy  Disk 

1-360K 

2-360K 

1-143K 

1-360K 

2-360K 

1-360K 

Hard  Disk 

No 

No 

No 

1 -20mb 

1  -20mb 

1 -20mb 

Re  1 labi 1 ity 

8 

8 

9 

8 

9 

7 

Price 

*999 

•  1149 

*500 

*1850 

*1699 

*1249 

*  * 


SOLUTION 


The  first  decisions  are  in  the  area  of  criteria  estabi ishment 
and  value  assignments.  The  criteria  selected  are  in  the  above 
SPECIFICATIONS  TABLE.  As  to  weighting,  we  need  to  prioritize  and 
assign  relative  values  to  those  criteria.  Then  based  on  those  as¬ 
signed  values,  a  percentage  calculation  is  developed  for  later  use 
in  scoring  our  solution.  In  this  example,  we  have  determined  that 
price  is  our  most  important  factor  (VALUE  TABLE  below).  Your  so¬ 
lution  may  be  different  based  on  your  analysis. 


VALUE  TABLE 


Criteria 

Va  1  ue 

Pet 

Cum  Pet 

Price 

250 

27.62* 

27.62* 

Compatab i 1 i ty 

200 

22. 10* 

49. 72* 

Microprocessor 

130 

14. 36* 

64.09* 

Re  1 iabi 1 i ty 

90 

9.94* 

74.03* 

Floppy  Disk 

60 

8.  84* 

82.87* 

Speed 

60 

6.63* 

89. 50* 

RAM  Memory 

50 

5.52* 

95.03* 

Hard  Disk 

45 

4.97* 

100.00* 

TOTAL 

905 

Another  way  of  looking  at  this  data  is  with  a  pie  chart  pro¬ 
jection  to  show  the  relative  parts  of  our  decision. 


PIE  CHART  VALUE 
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LINEAR  GRAPH 

Ihe  next  part  of  the  solution  is  to  fit  each  of  the  cn- 
teria  to  its  own  linear  graph.  Assumptions  are  to  make  all 
graphs  with  a  V-ax  is  from  0  (worst.)  to  1.0  (best)  and  an 
X-axis  depicting  best  and  worst  values  from  left  to  right. 
For  speed,  we  decided  that  4.7  is  the  worst,  value  and  12  is 
the  best  possible  value  (as  given  in  the  scenario.)  .  All  six 
speed  values  fit  this  graph.  For  example,  entering  with  a 
speed  of  SMhz  yields  a  value  of  6.67  on  the  Y-axis.  This 
data  for  the  full  spectrum  of  criteria  and  systems  is  shown 
in  the  WEIGHT  TABLE  on  the  next  page. 
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LINEAR  GRAPH  -  SPEED 
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RANGE  TABLE 


Best  Worst. 


Hr  ico 

4 

500 

3  ;•!, 

■  -  •  mT*P  t  t!?  lilt  y 

1 0" y , 0 . N 

10 

0 

M 1 r r  op r  oc essor 

fir  b  l  tr  ary 

4 

0 

R._  I  tab  i  l  i  t  ,• 

-tale  0-10 

10 

V  i  opp  v  (.’  j.  r.L 

1-  or  RAM 

720 

1  43 

c  .. 

Mt-I~» 

i  *i  i 

1  •-.» 

X  .u. 

/I 

l  u  itl  tiomni  . 

1  of  RAM 

&40 

128 

H  -d  !'r:l 

M  of  RAM 

20 

0 

SCORING  MATRIX 

•  t  • '  n;j.  .top  is  to  set  up  a  scoring  matrix  to  show  all 
of  l  he  computer  system  criteria  and  their  scores.  nil  the 
■  '.I  o'  r  !•'  1  inured  by  using  the  linear  function.  This  a  1  - 

I  nws  i.  :•  - :  i  i  cr  iter  la  for  each  system  to  be  arrayed  on  the  o-  10 
'  v  ’•  -is*  ->nd  r't  fleets  the*  above  linear  graphs  in  tabu  1  ar 


r,  av*S  -i* 


WEIGHT  TABLE  (y  =  ax  +  b) 


System 

System 

System 

System 

System 

System 

Criteria 

A 

B 

C 

D 

E 

F 

Price 

8.  24 

7.71 

10.00 

5.23 

5.77 

7.36 

Compatab i 1 i ty 

10.00 

10.00 

0.00 

10.00 

10.00 

10.  00 

Microprocessor 

5.00 

5.00 

5.00 

10.  00 

5.00 

5.00 

Re  1 i ab i 1 i t 

8.00 

8.00 

9.00 

8.00 

9.00 

7.00 

Floppy  Disk 

3.  76 

10.00 

0.00 

3.  76 

10.00 

3.76 

Speed 

0.00 

0.00 

0.00 

4.52 

1 . 78 

4.52 

RAM  Memory 

2.50 

10.00 

0.00 

10.00 

10.00 

10.00 

Hard  Disk 

0.00 

0.00 

0.00 

10.00 

10.00 

10.00 

FINAL  SCORING 

The  final  scores  are  shown  in  the  following  chart.  Th 
scores  are  normalized  to  100  *  and  represent  the  product  o 
VALUE  times  WEIGHT. 


SCORING  TABLE  (VALUES  times  WEIGHTS) 


System 

System 

Sys  tern 

System 

System 

System 

Criteria 

A 

B 

C 

D 

E 

F 

Price 

2.28 

2.  13 

2.76 

1.45 

1.59 

2.03 

Compatab 1 1 i ty 

2.21 

2.21 

0.00 

2.21 

2.21 

2.21 

Microprocessor 

0.72 

0.72 

0.72 

1.44 

0.72 

0.72 

Reliability 

0.80 

0.80 

0.90 

0.80 

0.90 

0.70 

Floppy  Disk 

0.  33 

0.88 

0.00 

0.33 

0.88 

0.33 

Speed 

0.00 

0.00 

0.00 

0.30 

0.  12 

0.30 

RAM  Memory 

0.  14 

0.55 

0.00 

0.55 

0.55 

0.55 

Hard  Disk 

0.00 

0.00 

0.00 

0.50 

0.  50 

0.50 

TOTALS 

6.47 

7.  29 

4.38 

7.57 

7.47 

7.34 

TOTALS  X  10 

64.70 

72.90 

43.  76 

75.70 

74.68 

73.38 

The  following  graph  depicts  the  combined  scores  from  the 

SCORING  TABLE. 


Cwptiter  $95  teas 


The  scores  show  that  System  D  is  rated  the  highest,  but 
Systems  B,  E,  and  F  are  close.  Your  solution  could  stop  here 
b>  selecting  any  of  these  four  systems,  however,  some  sensi- 
t  i  v  1. 1  y  a  n  a  lysis  is  in  order  . 


SENSITIVITY  ANALYSIS 

Since  the  scores  are  so  close  on  the  four  systems  iB,  D, 
K.  and  F) ,  we  will  re-examine  our  decision.  It  appears  that 
our  RANGE  TABLE  is  ok  ay,  so  the  place  to  look:  is  in  the  VAL¬ 
UES  TABLE  and  see  what  happens  if  we  shift  some  of  them. 
Suppose  we  decide  that  a  Hard  Disk  is  an  important  facet  of 
our  system.  When  we  up  the  VALUE  of  this  criteria  from  45  to 
I  a'1,  the  fol  Lowing  SCORING  TABLE  results.  Now  System  B  drops 
i  rnm  cons i der at i on . 


NEW  SCORING  TABLE 


System 

System 

System 

System 

System 

System 

Criteria 

A 

B 

C 

D 

E 

F 

Price 

2.04 

1.91 

2.48 

1.30 

1.43 

1.82 

Compatabi 1 i ty 

1.98 

1.98 

0.00 

1.98 

1.98 

1.98 

Microprocessor 

0.  64 

0.64 

0.64 

1.29 

0.64 

0.64 

Reliability 

0.71 

0.71 

0.80 

0.71 

0.80 

0.62 

Floppy  Disk 

0.30 

0.  79 

0.  00 

0.  30 

0.  79 

0.30 

Speed 

0.00 

0.00 

0.00 

0.27 

0.11 

0.27 

RAM  Memory 

0.  12 

0.  50 

0.00 

0.50 

0.50 

0.  50 

Hard  Disk 

0.00 

0.00 

0.00 

1.49 

1.49 

1 . 49 

TOTALS 

5.80 

6.  53 

3.92 

7.  82 

7.  73 

7.61 

TOTALS  X  10 

57.98 

65.32 

39.21 

78.23 

77.  31 

76.  15 

Another 

aspect 

to  consider  might  be  the  Microchip.  Is 

it 

more  important 

to  us 

to  have 

the  third  generation  chip?  We 

have 

ass i gned  a  2:1 

factor 

in  the 

RANGE  TABLE  already,  but 

i f  we  up 

the 

Microchip  value  from  130  to 
TABLE. 

NEW 

i  200,  we  get  the  following  SCORING 

l  SCORING  TABLE 

System 

System 

System 

System 

System 

System 

Cr i ter ia 

A 

B 

C 

D 

E 

F 

Price 

1.91 

1.78 

2.31 

1.21 

1.34 

1.70 

Compatab i 1 i ty 

1.85 

1.85 

0.00 

1.85 

1.85 

1.85 

Microprocessor 

0.93 

0.93 

0.93 

1.85 

0.93 

0.93 

Re  1 iabi 1 i ty 

0.67 

0.67 

0.75 

0.67 

0.75 

0.58 

Floppy  Disk 

0.28 

0.74 

0.00 

0.28 

0.74 

0.28 

Speed 

0.00 

0.00 

0.00 

0.25 

0.  io 

0.25 

RAM  Memory 

0.  12 

0.  46 

0.00 

0.46 

0.46 

0.46 

Hard  Disk 

0.00 

0.00 

0.00 

1.39 

1.39 

1.39 

TOTALS 

5.75 

6.  43 

3.99 

7.96 

7.55 

7.45 

TOTALS  X  10 

57.  46 

64.33 

39.91 

79.64 

75.54 

74.45 

We  now  could  be  fairly  sure  in  selecting  System  D.  By  doing 
sensitivity  analysis,  we  have  been  able  to  "what  if?”  our 
situation  and  second-guess  the  decision  before  committing  our¬ 
selves  or  our  money.  One  final  thought.  Your  decision  may  not  be 
the  same  as  this  one,  but  as  long  as  you  can  live  with  your  VALUES 
and  resultant  SCORING,  it's  probably  okay.  You  also  might  con¬ 
sider  new  data  that  comes  in  prior  to  disbursing  your  funds. 
Would  your  decision  change  if  your  budget  was  now  only  $15,000,  or 
your  commander  decided  he  needs  at  least  eight  systems?  All  you 
have  to  do  is  re-enter  your  spreadsheet,  input  the  new  numbers, 
and  recalculate  the  SCORING  TABLE. 


INSTRUCTOR  NOTE 

This  solution  follows  the  general  format  used  in  the  "Micro 
Decision  Support  Systems"  course  taught  at  the  National  Defense 
University,  Ft  McNair,  Washington,  D.C.  (5:121-130) 


APPENDIX 


APPEND  I  X 


'V  "S 


SUPPLEMENTAL 
I NSTRUCTQR 
B  I  B  1_  I  OGRAPHY 


